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C 3 ^ 'Q '*FtS?t«T (Set and Function) 

<?ra5<r m e tr« fit-ra i «a « to < 21 % 

'*uc«ih>hi 1 4 fi*|fe ^t *s*t 1 

^ ^*om c*tw - 

► ^flfw (^(5, C 5 !^ 'Q ■*!% (Tift ’t^T <P*l(.'© *II3C<1 I 

► fife* (TTC^T *KCTW, C^f « ^5^ fi<# *lt*W I 

► c*ii> stfcm qtfhPu stm^vs *n?rc*i 

► Wpf OTT> ^*fat ^C'® *tT^ <*R? ^ 'sitWf (TTCfo sp'tt ^jMjt <psc'© *11^ 1 

► <7rcfoi 5RCTlc»fir *1% ct!» ^ *jNrt ^ c»i#ai « &nmc*H 

*H*I«J ^T *115$ 1 

► <?$ Slfest 8fcflt*l ^ »Sl4Hfefe4 TOJt *1*1*1* ^^5 *H*CTI 

► <?rc&?r ^mr«* pk*i* <** *i**ii *^w*n*wi 

► 'TO*tr?Fa‘ csfcspT«c?ra? fi<# ^^5 ’tmw 1 

► '*R y -<3* y *Ft$: x FT, ^|R<p 'Q 'W-'*!** ji|R<p *Fk*t* Snk , {K. b l<i J iKI(. < 0 ^JNJt <p<k.'® 

*fl?IC* 1 

► fi*lffe *Fk*t* *JW ^^5 *n?rc* 1 

► (?T#C2I?r >ll$J(.*JJ <3*1* *Ft?*l* fi**t ^t *t5$ ^C'® 1 

► ^ra?I 'S <pk**1(.*1S C®T#3T '®l' B ^ r l ^St's *tt?IC* I 


<?lS (Set) 

<lhs<l *t fi^at TSf’tffs* * 5 'p C.-MC<T*ICll *RS|3C^ C*1> *®Tt "P 1 CWT, 

S = {1,4,9,16,25,36,49,64,81,100} fclPwlIB 10 CSR3* 3W ** 4** *^Nfi4 

*<?f<T C*fr l <?#W 'a|P|4»H >l!i>l<3J <t*fat ^ifipPt <f*fe *«lt OT TOT 3*g 

fit* OTT> 2ic,'®)<p(.<p it CTtS* $*H*M *®Tt ^?I i x, A fflU&l T5*tt*t* C®T*lt 'P 

x G A >4^? x, A c^iuJs ^ 9 tt T ft»T «Tt rc«i ^T*ft ^1 x $ A i ^wl® (?I^ S (& C^HT 'P 
^Sfr-i, Sdo'oh #1^, S>?T-io?r <3£|f®t 





* 

S = {x : x, 100 ^5 *RT '4' 5 R ^R^lJt} i ^ OTT> '*l5>*i ’1’*!% <1*11 

i 

^l®t: ^5*1 G3 3 y oik 4 ili> , il?i ^) S OT ^®T ^Bt <ps i ^) S C^ 5 '®< r iJ'»l(. < i sl^H <M i 


^tlPT<p CTl* (Universal Set) 

S = {x:x *HtW <*R* 5x < 16} 

T = {x:x ^ x 2 < 20} 

P = {x : x ^ Vx < 2} 

«*ft CTI> RhH>« U = {x:x *RtW *|<^W} to *1^51 U 

<7F P,T,P <7T& totHl w*irai 

OTT> C<MMl 'oil(.«lli>«llil i£T^fi> ftPrv c^loc<P ^|PT<P C 5 !!* ^®Tf ^f, ^ 

c y kS?' ^ PiRv c^U)*! 'oi , «'5® i 

Rc*i<) ■ y R , *tJt OTT> 

N = { 1,2,3, • • •} ^S5T *HtW <?$ I 

Z = {• • • , -2, -1,0,1,2,3, • • • } wffc TRS5T <Jef I 

Q = { x : x =-, C^m?T p >*RR q <?I CTOT «HtW *K^lJt} 

Q 

'sgfpf <?li> i 

R = {x : x 7R*|Jt} ^sfr?, TRS&fa CT1> I 

(Subset) 

A'Q B OT> ^C®T A C$ B <*RT %*tC*n> ^«Tt ^ 'Q <7^«T ^ A ^ £t^5J^ B «*RT 
$*im to sm*[ Ht ^ I CW .4 = {2,3}, P = {2,3, 5,7} <*RT 

iA,B^ A£ B QWW\ CWT A = {1,3}, P = {2,3,5,7} 

i£T3 *Rf I 

$HK<H X ^ A = {x : x *TC1W t< ^Jt}, B = {0}^X = {x:if ^R^Bt} 
*8, WT A, B <*RR X 4*r 'W\4 1%? 

WIH: 4*m?T 4CX, PCX, P £ ,41 




*o*tr 


'srajRTi. CT& 'Q WR 




<p|«t: ^ X = {x : x i 

X CTfc *tet, X <*RT fc*lCT& ^l 

^) x 4<r ^fat w *itw?r toiwiR m<tf5<t ^ i 


^*fat OTT> (Empty Set) 

<5tc?fp <?# Rwmi tow ^?r *nw wtw «nw rt i <*T3*r <?to "^Nn 

R«Tt 4^? 0 {} 1®rc*f £Wf TOt ^ i 

^ff^«t a. {x : x *R*&t x 2 < 0} C^, C^Ht C^tFtf RT*tH 

■^f ^'■||'9j<p »T?I i 

vs. F = {x : *, *o*8 TfH *IW ^tFRT fajpPW f^ft <^} 

C5T&, C<P«i«il ^lH^t?- C^H <Ft*l^ 3oi8 Rt«T <#<© ^1><I(.«1S f^PM TO <P<lO© *ffc?T ft I 

CT1> »iwv©| (Equality of Sets) 

A vQ B <ft5 *lft TO 5 ! TO CT <*TCTO TO^ ^©W A'Q B C^ TO? ^©f A = B 

ftweftMTOtTOi otr a = { 1 , 2 , 3 ,4}, b = {i,2,2,3,4,4,4}i»wTOwipnCTd> 

TO 5 ^ $*IMi 'TO 'TO ?||<pc 5 i'Q c^tJl t^TO 5||<PN 'sp©^ Rc < u> r il <psl ?ck? i A = B TO *lft 
«cro®r wst snrn^r ^ toj 1 

2t^5 vSHc^ (Proper Subset) 

A^B€ £|^5 TOT TO "^ift 'S CTO«T #ACB TO? A ^ B \ A TO 

Stem ^TOR B TOQ ^TOR TO? B C§ ^©v© TO# ^*IRR ^!K? ^It A QS (?{$ i CWT 
A = {1,2}, B = {1,2,3} 1 A, B TO £t^5 ^tes Ac B 

^0 c*ic<pl(.*il C# A TO '8f*i3 A C A 1 TO ^TO*! x € A => x € A i 

*0 C*lt<PlWl C# A <W TOT 0 C A I «*RT 0C,4^ TOT 0 W TO# ^*|RR x 
'©lie?. ^It A C© 1 R»*v 5 ??l < P' S! H? j 1'©) »RI ^l^«t 0 ^l<Pl C 5 !^ 1 W 0 C A 1 
vScw^T ^fWl C*tf> 0 t<IW»lt«ll 2f^® ^‘ 5 lc 5 f5 I 

wcm '©cv©5i (Difference of Sets) 

A'Q B C*H> A\B wiJiw ?cc? {a;: x € A x £ B} 1 

A\B A ^t*i B ^®lt ^ <*R? A v^RT (?l ^WiRT B C© (Tf^lt A CSft3> 

A\B «t^T^?ff^?T 1 A\B C A 1 

^W8. A = {0,1,2,3,4,5,6,7,8,9} <*RR B = (0, 2, 4, 6, 8, 10} 

A\B = {1,3,5,7,9} 1 
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CTl* (Complementary Set) 

^Tltw GfcU'SRt.ACUWlA'q* <?H> U\A\ 

WfK U\A = {x :x eU *Wx <j£ A}\ 

<?iw a to? ^*n*fisitjpit #f a 4? *&* *tt y Q?t ■*it?r 

i4 7 ?t >i c to st^M i 

^i c i <t. ?f? ?rtto ort> u *utort? ^? <*rc* a wsi?* 

CTfc *3, (t7 *nc*lc*) A 4? <jW A! ?T A c = {0,1,2,3, • • •} 


*1% CTl* (Power Set) 

A to? $*ito? <?te a 4? ■*!% <?ifr ?®it ^r ^ p(A) ?t?t toN w i 
^3P*lJ W0Cii *IW& 0, P(A) 4?^ fc*n*!R i 


A (Tit 

P(A) *m 

a = 0 

4 = {a} 

>1 = (a, 6} 

A — {a, b, c} 

P(A) = {0} 

P(4) = {0,,4} 

P(A) = {0,{a},{&},,4} 

P(A) = {0, {a}, {6}, {c}, {a, b}, {a, c}, {6, c}, A} 


?*1W: 

?*) U = {1,2,3,4,5,6,7,8,9,10} ^ to? '»lPl*l *t*lto© C*N: 

(i) A = {x : x € U, hx > 37} ($) B = {x : x 6 U, x + 5 < 12} 

(o) C = {x : x e U, 6 < 2x < 17} (8) D = {x : x € U, x 2 < 37} 

*0 U = {x : x e Z+ ,1 < x < 20} to? <?N: 

(>) A = {rr : «, 2 «fl?T ^f«tW} (*) P = {a:: x, 5 «1W ^to* 5 } 

(\j>) C — {x : x, 10 4? *|toF} 

2PrS WlJ? ^llWlW C c A, B c A, CcB^I? W ?t Itot ?«T i 

*t) ?f? A = {a, b, c, d, e } '5?, '©c<i P(A) 1?*f? ?>? i 

fc. A = {a,b} 4?* P = {b,c} ^ ffHte CT, P(A) U P(P) C P(A U P) i 

’NM* P(A) = {0, {a}, {&}, {a, 6}}, P(P) = {0, {6}, {c}, {6, c}} i 

.-. P(A) U P(P) = {0, {a}, {6}, {c}, {a, 6}, {6, c}} i 

A\JB = {a, b, c}, P(AuB) = {0, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a, b , c}} i 
^©?t?, P(A) U P(P) C P(i4 U P) i 









*o*1r 


WJfa i. CT& 'Q ^Fts^R 




"^Sf: 

A = {1,2,3}, B = {1,2}, C = {2,3} 4^? D = {1,3} W CENT'S 
<*, P(A) = {A , B, C, D, {1}, {2}, {3}, 0} i 

*1) Tjf$ A = {1, 2} «<W B = {2, 5} ^T, CENT'S <?T, 

(>) P(A)nP(B) = P{AnB), (*) P(A) U P(B) ^ P(A U B) i 


C5J#ai (Venn Diagram) 

(TTIj \s*i|#r 'aiw < P fro? <P?ll ^Rsq|®t*i<p i John Venn (itrvs8 - 

ics^vs) t£Rf 1&i£lC<P C®*#i? ^®Tt ^ i ’tf'fto ^G'a <3 >H(.<P f?*Fl '0||C e llt>'il ^?Tt 

S. Plfc U iRT JTIWCT ^ CT& A r ^ 



CTOS? (Union of Sets) 

A 'Q B ^CTfl j ’KwM CTT> ^cw?. Al) B = {x : x E A x E B} \ 

A 'Q B f§®3 C^Ci^ ^«T«lf^s (?i^ AUB\ 

CroB?T C(intersection of Sets) 

A 'Q B C 3 !^ ^Wl C^T CT& ^tc^. AD B = {x : x E A x E B } I 

A « B PrcB* 3 RF®T$*tmRfe «lf&® AnBi 

^iW V. 3 Tlf^ C 3 ^ E7 = {0,1,2,3,4,5,6,7,8,9} «SRT 

A = {x : x CTl^RS ^^BT} 5 = {a; : x RcvSrlvb I 

A = {2,3,5,7} <£Rl B = {1,3,5,7,9} i 

^®?TK A U B = {1,2,3,5,7,9}, A fl B = {3,5,7}, 

A' = {0,1,4,6,8,9}, 5'= {0,2,4,6,8}, 

A' U B' = { 0 , 1 , 2 , 4,6,8,9}, A' n B' = { 0 , 4,6, 8}, 

(A n By = { 0 , 1 , 2 ,4,6,8,9}, (A U B)' = { 0 ,4,6,8} I 






O® 5 ? (FKt'G i 



Pit'll (Disjoint Set) 

(Tift ifl'SR^1 Pf A(1B = 0, ^ A 'Q B Pif^l CTl*^®Tti 

b. A = {x : x *HtW ^ B = {x : x ’t'ttW Wf A 

« B C^Tf A C\B = 0\ 

io. A = {x : ® € R 0 < * < 2} <1W B = {x : x G AT <*R* 0 < « < 2} 
5 C A, >1U 5 = A, A n B = B = {1,2} i 

A = {x : x G i? <<R? 1 < x < 2} ^ £ = {a; : * € R 0 < x < 1} 

Al) B = {x : x e R 0 < ar < 2} ^ AnB = 0 A'Q B P)C*^n i 

’JH'wuJ (Cartesian Product Set) 

>1 Z? Ax B — {(rr, y) : x € A y € B} I 

'Snk'sH A = {1,2}, B = {a, &, c} <?ri> i ^©<ik <4$ tjUtj <p|c'®^k 
<?$ A x B = {(1, a), (1, b ), (1, c), (2, a), (2,6), (2, c)} i 

w5 si&iita siF&'bbI 

4*1 ^ cto u <irc* i4,5, c c^t^rr u <*rt i 

(i) ,4 U £ = £ U ,4 W ,4nB = Bn^ 

*0 

(» (^ufi)uC = iu(BuC) ($) (AnB)nC = An(BnC) 

*0 

(» AU(BnC) = (AUB)n(AuC) 

(*) An(BLiC) = (AnB)ii(AnC) 

*0 % W«*WW« ^3T 


0) 

(a u b y 

= A' n B' 


w 

(A n 5)' 

= A' U B' 







(» 

AUA = 

A, AnA- 

: A 

w 

iU0 = 

A, A (~)0 = 0 

(«) 

A(JU = 

u, A n u = 

--A 

(8) 

ACB = 

=> B'CA! 

(*) 

AC B ■- 

=> A\JB : 

= B 

(*) 

ACB -- 

=^> An B = A 










i. <71& «-JFR»R 




(a) AciuB (v) AnBc^ 

(Js) A\B = AHB' 

RI*to*l Rfa* £|fa«3| <iId|$<p*H 

ft cm <ilc»is tol ’ll? Au B B u A (?I^ ftcn*! ^?r i ^®3k ftw 

<?r*rt a u b — b u A 1 1*i cm v>j|(.*i<i froij ^ wi$3f a n b Bn a <?i^ 
ftwH *>C* i ^s^t° 4c**K4 OT*lt A n B = B n A i 



TOT A = {1,2,4} ^ B = { 2,3,5} ^ <?lfc i 
^ITOT, AUB = {1,2,4} U{2,3,5} = {1,2,3,4,5} i 
^m, B U A = {2,3,5} U {1,2,4} = {1,2,3,4,5} i 
^©*k ifTCTO A U B = B U A i 
^SRjto, An B = {1,2,4} D {2,3,5} = {2} 

BnA = {2,3,5} D {1,2,4} = {2} i 
^©*k 4TJFG3 AnB = Bn A\ 

*kt*lM «iIdI^<p<H 

ftcM <ilc»is Au(BuC) (AuB)uC^&$ ftur*1 i 

A U (B U C) = (A U B) U C i to* TO* to % TOlfa An{BnC) 4*S 

(4nB)nc^c^1^TOi^>TO[( J 4nB)n(7 = 4n(5nC)i 








©M>U<J flffo 


A = {a, b, c, d}, B = { 6 , c, /} <IR* C = {c, d, 0 } i 
BUC = {t,c,/}U {c, d, <?} = { 6 , c, <2, /, #} 

<Wj4U(BuC) = {a, b, c, d} U {b, c, d, /, g} = {a, b, c, <2, /, g } i 
A U B = {a, 6 , c, d } U {&, c, /} = {a, b, c, d, /} 

^(iUB)uC = {a, 6 ,c,<2,/} U {c,<2, g} = {a, 6 ,c,<2,/,p} i 
(4 U B) U C = ,4 U (B U C) i 
BnC={ 6 ,c,/}n {c, < 2 , 51 } = {c} 

4^° A fl (B fl C) = {a, b, c, d} fl {c} = {c} 1 
'oihls, An B = {a,b, c, d] D { 6 , c, /} = { 6 , c} 

(A fl B) fl C = { 6 , c} fl {c, <2, < 7 } = {c} 1 
A n (B n c) = (A n B) n c \ 

(?T«tn?T A = {1,2,3 ,6},B = {2,3,4,5} 
C = {3,5, 6 ,7} 1 ^ WTQ (TKT'G 1 


<nv«u: wciSs 'Q c^.1 csifoc's ww oc«i 1 

sOfcm * (f% WlJtCT?' ^31). (?$ 27 «*RT ,4 'Q B «fl?T 

(;4 u sy = i4 # n 5' *t) (A n b)' = a' u b' 

sfsjM: c.<p<i«i stspqfor fifsiH ftu> c^HIf/il 1 fifsrffi ftcst ^ 1 

"SICT x e (A U B)' 1 'skcyi, x & A U B 1 

=>• x £ A ^ x & B => x € ^4' x € B' => x e A'nB' 

:. (A U B)' CA'nB'i 

^c*r, xeA'^ieB'i 

x .A x # B =$> x A U B => x G (A U B)' 

:. A' C\ B' c. (A\J B)' 1 
^5<JR (A U By = A' n B' I 

Stf^ST a. <71^ U «*RT Mt4lwl A'Q5^^Jyl\5 = y4n J B / 






i. OTT> 'Q 


& 


SfsiH: x G A \ B i '»k(. s i, x G A x g B i 

=>• X € A x € B' =>• x G A D B' 

;. A\B C An B' \ 

'SfRR '3TC*T x € ,4 n B' i '©k(.«n, x G xl 4R? xgB'i 
=>■ x G A x$B => x G A\B 
.-. AnB'CA\B\ 

^©RK, A \ B = A n Bf i 
Stf^St «. i4, £, C 4R WU 

R*) >1 x (5 D C) = (A X £) n (4 X C) 

«0 ix(BUC) = (ixB)U( J 4xC) 

Sf5Jt«t: SRH PlCO C'HIC'll I ^iwi’SlTu’Sl sfat't Rest <PtT I 

Ax (Bn C) 

= {(x, y) :x e A, y G B n C} 

= {(x, y) : x G A, y e B <4^y eC} 

= {(x,y) : (x,y) G A x B 4R* (x,y) G A x C} 

= {(®,y): (®,y) e (-A x 5) n (A x c)} 

i4 X (B n C) C (A X 5) D (;4 x O 

(AxB)n(Ax C) 

= {(x,y) : (x,y) e A x B (x,y) GixC} 

= {(x, y) : x G A, y e B 4RS x G A, y € C} 

= {(x, y) :xe A, y G Bn C} 

= {(®,y) : (*,y) g A x (BnC)} 
(ixB)n(^xC)cAx(BnC) 

^®RK, A x (B n C) = (A x B) D (A x C) i 

CTT> ad&fll *ing»l*® , o(lw)l adfewl 

R5) A MWlMl CTfc RJFT A C A I 

R) c»rt> 0 wwiwi <?n> a I 

Woo's* <»^r-io?r Gsrf*f 





io 

n) a « b wwiwi = c^r #^cb«bca^i 

^I) *lf<? iC0^5I, A = 0 l 

«) ^ACB^BCC W, ACCi 

~5) A* B MM>lMl Plfr ^\, ADBCA^AflBCBi 

t) A'Q B MC4IMI CT& ^f, ACAUB^BCAUBi 

8W: cw sttom srsn«r wtit i to w i 

*0 wi AC0, ^rat wlft, 0CA1 ^t? A = 0 1 

^) ^R'sai^ii, a ctcb*waub (to«nwi^ 5 * 1 * 

Wt^Itt >1 C >1U51 B C AUBi 



Ru>*i *n»®i U <*1*1 Recoil rc<] i 

*) 

ct, 4 n (B n c) = 

= (AnB)n(AnC)\ 

«) 

Wit'S CT, Al C 5 ^ ^ IW C^r ^ to® MWlMl 'ffJpfij ■*n® 


w 

AnB = A 

W AUB = B (O) B'cA' 


(8) 

AnB' = 0 

(fr) BuA' = U 

*0 

(?f%3 (?!, 



w 

A\5 C AUB 

($) A'\ B' = B\ A 


(«) 

A\B c A 

(8) Ac B ^ A U (B \ A) = B 


(*) 

AnB = 0 ^«T, A 

cB'^AnB' = A <*R* AuB' = B' 

*0 

<7f%3 CT, 



w 

(4 D £)' = i4 ; U B 

' (*) (AUBU C)' = A' DB'nC' 


(«) 

II 

o 

c 

c 

UB'UC' 






'srajrai. otS «wr 


t£|^y_t£Ry ftsj (One-One Correspondence) 

?t*T ?#, A = {a,b,c} fcH'SM OTtW?T (PlS 4?S B = {30,40,50} <& (PlTO*?? 

c*ii> I ^>lf*i < P* , s> *ic«i a >3? ?^PT 30 b 4? 40 4?? c <3? 50 

?^? i ?®it ?i? ot, A (pros? ?iro? b <ptoB? <^-<^ ^rro^ i 

' 5 T?)®T i (<£ra*-<£ra* f^«T). ?f? A (Pits? ^*tM<.*is ?TO? B mws 'Q c<p<i«i 4'3 s fS 

b (pros? 8if^fl» ^tww? a (Pros? 4?# « c^r 4?sfi> 

**fM? ?*?t ?!?, ^©C? v ©lc < p A 'Q B ifl? 1*1*1 ^*il "5? i A 'S B <3? ^TO*d 

fW^ 'tftKft'f* A <-> B sm*\ ?>?T ?? 4?? A (ProS? CTlCTt WU x 4? *TO«t b 
OTflS? C? y 4? R*i <psl ?5?TO5 x «->• y Pi(.'4 ?*faT <P*I ?? i 

'»i*('8«i (PlS (Equivalent Set) 

4f?, A = { 1 ,2,3} ‘3?? B = {a, b, c} ‘ 35 .fi> OTI> I f?C5? Boa A 'Q B c^iSqtiis ' S TO4J '3<pf5 
t^«T *4f*R ?TO? OT4TO?t 



■5f?pt 5 (spFjpt c?S). c*ic<p|(.il (PlS A 'Q B 4? '5TO4J ?Pf i£R>-<fR> 1?*[ A <r+ B 

?*fat ?s?t ?t?, w A « b <?f (PiS ?®rt \ a 'q b c^wros a ~ b 

(PPtt 531 A ~ B ~sm, 4W? WWlWl 445te *|*fe|flhr TfTO? ?PFpT ?*ft ??I wit? CT, 
«W»IWI (PlS A, B 'Q C 4? 

?s) A - A 

?) A B ??Pf B rsj A 

«t) A~BiR?B~C^[A~Ci 

>«. <7f%3 C?, A = {1,2,3,••• ,n} 4?? B = { 1 ,3,5,• • • , 2n - 1 } CT®W 

j i*i v 8 *i, (PT4TO? n i 

A'Q B ^1?«f (PfS ij^fS? "5JW {^5? -STOsT f^®T ?C?TO^ i 






fBt3T5 flhl&Mk A i-> B : k ++ 2k-1, k £ A m\ ^Tt m\ 

^ i 

i8. <7f%3 CT, ^MR4 CT& AT <iTO CSfHS TO&I* Plfc A = {2, 4, 6, • • • , 

2 «,•••} i 

iV = {1,2,3, • • • , n, • • •} 'Q A ^l^lpT OTTj, <p|*H N A "SIW t^C5?T Boas 

■SJ^st liRS-iiRJ f^«T SCSC^ i 



»T«<U: BQi v © B«iB(.<P N <-> A : n 4-> 2n, n £ N ^t?Tf s»sl ' J Tt?I i 

^sj: Tpf^t 0 c& %^?r *rat ^ i ^fk, 0 ~ 01 
stf^sst 8. stosj^ 5 ctt> a Bests 1 ^skk, A ~ A \ 

£faM: A = 0 ^t«T, A ~ A *I3t ^1 A ^ 0 'SJeT £fc5J^ ^FPU x ^ Bcstcs> 

ft«T <£&-<£& fl»T A -H- A : x -H- x, x £ A **flf*F® i ^©?Tt? A ~ A i 



<t. A 'Q B C 5 ^ 4AZ B 'Q C : W$®T OTT> ^®T A'Q C OTT> I 
STOH: A ~ B, ^»<JK A «fl?r £fc©FF WIJ X *TC*T B «fl* <*r*pfi> WIJ y 

«w -qm 1 b ~ c, 5 «w ^ wij y «*rt *rc«t c <*rt 

WIT 2 »SRr ft«T ^?|T TO l >1 <SRT ^FPiJ x ^ C ^ ^FPIT 2 ^ f^T Wf 

tot, a « c <?rcfor -sictj <<Rsfl> <*&-<£&fSm ^ 1 ^fk, a ~ ctoi 

TOfa (Interval) 

a 'Q b sl^s a < b ^ 

^) (a, b) = {x € R : a < x < b} <3> C*tklt (open interval) ^£®T i 
^) [a,b] = {x £ R : a < x < b} (& ^**1 ^1% (closed interval) ^c«i i 


*o$1r 



*o$1r 


'SRORf y CTT> e ■*FT?*t 5 T 


’I) (a, b] = {x € R : a < x < b} [a,b) = {x 6 R : a < x < b} (& ^113^ 
'Q ^*f-C*IN <10®! i 

'Q CTIj (Finite and Infinite Sets) 

A = {15,16,17,18,19,20,21,22} W TO Wit TO CT, 4 CTdS?T 

Wff *W»Rt 81 ^ « im A CTd>?r TO* B = {1,2,3,4,5,6,7,8} CTCfar 
fsjwf <PM <P*I ^ I CWT, PlCM f(>W) t«'HIC.*ll RCilC?. I 



7f5^t O (^S 'Q W{*5 <?n>). <?l CTtS^ WiJ '^TtTI, 477i3 

^Tf ^ I C<f>lWl A <?n> ^Tt ^C®T, 'o|»rs C*I> ^Tt I 

**) (?H> 0 ■’I ho CTT;, 0 I 

*) C^stCTT OTT> A ^ J m = {1,2,3, • • • , m} WjpT '§$, C^r^ttW m e N, A 

^THs (7lt> <£R? A <*RT ^T^PIJ ' 3 T°'*Uf m I 

*) A C^lWT ^f, A <£R WiJ TOBtW n(A) W F® W ^ i 

^J: 

J x = {l}, J 2 = {l, 2}, J 3 = {1,2,3} ^©Jlft SlCteM>t4$ N <fl?T TO5 *»ff 

"5* n(Ji) — 1, n( J 2 ) — 2, n( J 3 ) — 3 1 <ll^R<p J m ~ J m <£f?\ 

n(J m ) = m 1 

*1) *FP 1 J TOlJf RRv 1 n(A) ^5* A CRT> 1 

*1) A 'Q B <?R> 4W?r TOff <£T3 5 fi> C 5 # ~SJ?\ CR^Q ^5 ^ <£T^ 

n(A) = n(B) $,C< 11 

2 ||\£>\aa| 'fa. ^ A ^Tt 3 ^ C 5 !^ ^ <£tf° B, A <£T?T £f^o ^f, B ^II 3 ^ (?t5 (£ 1 ^ 

n(B ) < n(A) '55^' 1 

adR»« 0 | H. A 'ai'i*® ^ ^ 'Q C^eT #4’9 J 4'3<f 2t^5 ^ 1 





>8 

^<U: ^NlR<P ^Ts^lJfa OTT> TV 'OM'^s (7T& I 

*iH® (?$ A ^T?T ^iltfR *R*BT n(A) ^Nl ' 3 jf^o <Ml n(.A) f*fal*icH*i ^Jt^lJt 

<P5il ^c*ic^ i ^c*i <pR, n(^4) = P > 0, n(B) = q > 0 C^TICT A n B = 0 i 


A B 



1 2 3 ••• P 1 2 3 ••■ Q 



fro? <#© ft«T (StC^ <Ft*IT ^It?I CT, A U B ~ J p+q I 

n(A U B)=p + q = n(A) + n(B) i 4 C«K?F fitRT srfwtfr W m i 
£lF®'aa| b*. '*lfw A'Q B *l?P p l?r I'k^i ^IH© <?II> '5$, '©c<i n(A U B) = n(A) + n(B) i 
i£|^ £|F©'a3|(,<p 5 fsgj 5 f|^ef <p^ Tfgfi ijftj pf, n{A UBUC) = n {A) + n(B) + n(C ) i 
i£)<P^'»|(,-q n(A UBUCUD) = n(A) + n(B) + n(C ) + n(D) R'SjlR, 
c*Hlc*i A, B , C, D c j ii3^|[c®il •’ihs CTIj i 

Sll^'asl &. <.<ic<pl(.*il ^Tt^» C*II> A'SBiiRf ^*IJ n(A U B) = n(A) + n(B ) — n(A fl B ) i 
£faM: 4*ltEfT, A\B, AnB B\A C*n> *t?P*l?r (?n> «£<u] i 



*o*1r 






i. <71& «-JFR»R 


iff 


wr A = (A \ B) U (A fl B) B = (B \ A) U (A n B) 

All B = (A\ B) U (i4 n B) U (B \ A) 

n(A) — n(A \ B) + n(A fl B) .( 1 ) 

n{B) = n(B\A) + n(AnB) .(2) 

n(A U5) = n(A \B)+ n(A nB) + n(B \ A) .(3) 

( 1 ) A°s (tfW *T$, n(A \B) = n(A) - n(A n B) 

( 2 ) ^ CSlm* *t$, n(B \ A) = n(B) - n(A n B) 

4^, n(A \ B) ^ n(B \ A) (3) 4 *1$, 

n(A U B) = n(A) — n(A fl B) + n(B) — n(A fl B) + n(A fl B) 
n(A U B) = n(A) + n(B ) — n{A n B ) 

cto a « b <*m ^m: 

0) A = {a, b}, B = { 1 , 2 } (*) A = {a, b, c}, B = {a, b, c} 

^ ^ 2fC5f £jc®j<p «t r o F = {(a;, y ): x G A,y € B} 

iRS x 4-¥ y '®lPi«p| i 

*1) WT A = {a, b, c, d } B = { 1 , 2 , 3 ,4} i Ax B <*RT F 

m *rm Wm %stn Wm ft«T mt 

A 'Q B i*m C^rWT, a «-> 3 i 

OTHI«CT,i4 = {l,2 > 3,--- ,n}'Q B — {1,2,2 2 ,• - * ,2 n ~ 1 } 

S) <7F%3 CT, S = {3 n : n = 0 WRT n € N} <71^ N <*RT I 

”5) %*iC?m £(tSl S <flRT file's <l c fal ^>3 m S *^RT 1 

<7T%3 ct, A = { 1 ,3,5,7, • • •} i 


wur ^ ^ i ^?r«u ct, ^ ctcN 

cwr S | i!4>fic e m -sitwr i 

50 *SR CWF<r W 35 ^5R <I*TF» 25 ^SR 

« ^ 8Imjc*$ mm w *nc?r i ^®it « wsr? c^m®r 

msr ws *nar w^sr? 









©M>U<J flffo 


RRtRR: RtR R#, RRR c°ilc<P^ CRT> S 4RS 'slcis 'STC S U RtRt ^SXRfsf <i«u'o RfcR '©lens CRT> 

e, Rmr rkrt rrus *nor ^rrr b \ 



TSteJ ?T swiyflor, n(S) = 50, n(E) = 35, n{E fl B) = 25 4R* 5 = E U B i RER R#, 
n(5) = x I 

n(S') = n(£? U 5) = n(£) + n(B) - n(E fl B) CR^F Rft, 

50 = 35 + x - 25 Rt, x = 50 - 35 + 25 = 40 R*ffc, n{B) = 40 
• RftRf RRff® RttR 40 StR i 

^rr, m\ c^wm rkrt rrfs rtcr, ^krr crS ^ (5 \ e) \ 

R(/i <p1r, n(B \E) = y \ 

CRt^$ £flB^(B\ E) fRCRR ^B=(BnB)U(B\£?) [C5s#R 5^RJ] 

•^®sk n(B ) = n(£ ! fl B) + n(B \ £7) i 

.-. 40 = 25 + y Rt, y = 40 - 25 = 15 R<K n(B \ E) = 15 

.-. risrt rrs© ricr 15 sh i 

r^ir, RkRt rrs® ricr 40 sh 4R? (rhrrkr rtsrt rr^© rkr 15 sh i 


i'b. 4R^> <23% 35 'SR R|1R<MR £fa©JFF 0^5, #5lR 'Q RTC5R RRRCR wwiwi 
4R>fi> R^R R>CR 1 '©Id* RtRJ 15 RR CRtW, 4 SR Rf\5|R, c^5 'S Rf5, 2 SH ^ 7 SR 

<R|S 'Q R^tR *teR RCR Rft> RR i x SR 'Q RfR CRtS RR, 2rc SR ^ RtR, 

2 SR ^ Rto R^R RCRI 

R) i) '©RjRCRt C^Rf&SZJ CRRt'Q I 

R) a; lR*fR R*R I 

R) CRC5R RtRJCR RJtRjf R5R; CR RR*a RltRRR 0^5 'Q RtE R^R R*ER fR 5 ^ R^sfR RRI 
R) <pv®et»i <ilPi«p| (R|\5 'Q RfR R^R R*CR iR 5 ^ R^stR R^R R^CR Rt? 


*o)lr 




i. OTT> 'Q ^FtS^R 




RsiftR: 



*(1%, c^io j = m\ c^s <pw, s = m\ #®m <pm, d = ^iri *rn> 

<PM I i*RR ^5*1 (,'3'lft><3 «T S P <pRi I 

*t) C55#3I '55® J' = {<R RR <llPl<Pl (Rt® R>53 Rt} I 

®r<fe n{J') = 35 - 15 = 20 % 2x + x + 2 = 20 % 3x = 18 Rt x = 61 

«t) ct rr ^iPi<p| <Rt® 'Q rr *t^r r>cr Rfc©t?r r*cr Rt: j n D n 5" i 

R) (,'o»iI&wi n(J n D D S') = y ^R? OT'QTlt ®Tt55 n(J) = 151 
/. y + 4 + 7 + 2 = 15Rty = 2i 

^ 2 ®H <llPl<Pl CRl® ^R° *115 <K?1 f<P*<5> R5R Rf I 

vSnl*,<H iS. 24 ®R ^Iwi* 18 ^R ^IwWi CRRt R>5R, 12 ^R ®fRRR C*Rt *RR 
R>5R i <RQRt ^115^, U = G3f*iR ^kws <R1>, B = RtFR^RR C*lRT R^R R5R <4RR ^R3IR 
CRT;, V = ®lRR®T CRRt *teR R*5R 4RR *kcwi CR1> I R5R R*?r n(B P\V) = x <4R° (^#55 

r*) b u v crc^r R*fRt ris n (B rrtcr sm rr i 

R) X 4R J 1'«|-*U •23*1'»»l RtR ft*# RR I 
R) X 4R R®tRJ ^5?3R RtR fR# RR i 

RRt*ftR: 


R*) BUV R5Rt 4RR RR ^K3R CRT; TTt^t ^IwWl Rt ®fRRR CRRt R^R R*5R I 
■jpft-'o, Sw'on s1*R, &>r-ioR @ri*f 





U 


n(B U V) = (18 — a:) + x + (12 — a:) = 30 — x 
*t) x n(B n V) W B U V = U 

n(B UK)= n(U) ^30-z = 24^z = 6 
= 6i 

^t) n(B fl V) TO V c B 
TO, n(B n V) = n(V) H x = 12 

= 12 i 

CTtCTt (21% 30 W\ ^TsT 20 W\ ffcpr ^ 15 W\ TiM ^ TO I 

^tsr CTOT '01*®'S C*JC<pIwI CM *t^f TOT l ^|Sf CM^ 

*f^T 

*1) C«Tf^ 5 ?" 5 IC s U 50 W*! TOtt, 20 'SR i£R? 10 'SR 'Q ^vt#5f 

<l«U® *ffc«T i TJ§f& ism ®i*®® ifR^fE* <fk.® *ftC3? 

*t) um WH ^HfJHBfDvSclS^ 100 Wi f*W% TOT 42 Wi C&&, 

30 W\ WPfa, 28 Wf M%1 10 W\ W vq M%1, 8 W\ 

toC5Wl^H'8M%l, 5^H Wtsfa'Q W, 

0 >) W5R «5r %ifi> ^-^8 <?TC% 

(0 ^5R f^Mrf ^ %lfl> (?H*T 4<j# xat^t ftro? 

(o) 9m% $ %ifl> (am to tro^? 

^) <?TOf TO (2% *fNR 50 %fl% TO 29 ##53R, 

24 ^R $bb®<1 9% (£1^ 11 w\ ##S?R « vBtfc^ $59 fTO PlCilC^ I 
4wen t 5 !^ ##ro v3tt>\4><)fro cTOr? 







*o*tr 


'STOM i. C# « TO*R 




i. (i) cror <?ft5?r wu 2 n ^r, to ^c>id3<i ?r?*ijt 4" i 

(n) ^ITO ^R^TO C# Q = j^ : p,q £ Z^\ 

(iii) a,b £ R] (a,b) = {x : x £ R TO? a < x < b} i 

^tCTO ^1%*[CTO ffitTO CTO# ?#TO 

^) i 'Q ii ^) n 'S iii ’t) i 'Q iii '*0 i, ii 'Q iii 

2 losj<P n £ N TO ®t«u An = {n, 2 n, 3n, • • •} RC.°i ($, - 8) •?? sfaTO ^S'S-si ^fhQ: 

*. Ai n A 2 TO TO ftCTO CTO#? 



*) M 

«) A 2 ’t) A z 

a 4 

o. 

f*TCTO CTO# A 3 

fl A 6 TO TO f*R7T*t TOST? 



a 2 

«) A z A) A 4 

*) a 6 

8. 

A 2 n A z TO *tfTO?5 fttTO CTO# C®NT TO? 



*) A 3 

«) a 4 *0 A 5 

^0 a 6 

<t. 

OtTOT ^sitC^ U = 

= {x : 1 < x < 20, x £ Z}, A = {x : 

: x Rc©tlvb ?T?*IJt} TO? 


B = {x : x (.»ilRi<P I 'olPl^l TOf^ffs 1*lf*tTO TO: 

A *T) B 

*t) C = {x : x £ A TO? x £ B} D = {x : x £ A x £ B} 


'to. Ce*#M A'Q B (7T^ ^*NTOtpTO CiTOtf W*i ra(A) = n(B) TO, 
t*H?T TO x TO TO n(A U B) «t) n(B \ A) i 



< 1 . i# U = {x : x TOTO •flW&t}, A = {x : x > 5} C U TO? B = {x : 5x < 
12} C U W n(A D B) TO? ra(A' U B) TO TO TO I 

b-. *7 = {x : x CStfiS <$fa?*BT}, A = {x : 3x > 25} C U TO? B = {z : 5x < 

12} C C/ TO, TOCpT n(A D B) TO? n(A' fl B') TO "TO TO I 




QWe CT, A\ A = 0 *t) A\(A\A) = A i 

10. OT, 4 x (B U C) = (A x B) U (A x C) i 

11. #AcB^CcD^l,W OT«I1« OT, (AxC) c(Bx D)\ 

i*. OTflQ CT, j 4 = {1,2,3,-•• ,n} B = {1,2,2 2 , • • • j^" 1 } 

i«. CHIT'S {1,4,9,16,25,36,•••} 

i8. SfsrM W CT, n(.A) = p, n(B ) = q A D B = 0 ^C«T, n(A U B) = p + q\ 

id. sfoM ^ CT, A, B, C C^^I ) n(AUBUC) = n{A) + n(B) + n(C) - 
n(A fl B) — n(B DC) — n(C D A) + n(A D B fl C) i 

i'b. >1 = {a, b, x} B = {c, y} ^ilRfo <?f5 U = {a, b, c, x, y, z} ^ 

^ CT, (i) Ac B' (ii) AC B' = B' (in) A! n B = B i 
«t) %?f ^RT: (4 n £) U (i4 D 5') i 

iS. CTlCTt <21% 30 W\ f*W% TOT 19 ^FT 17 ^FtM, 11 ^5R 

12 ^FT 'Q 4 ^FT tfMfo 'Q 7 'SFT 'Q C^TI^R) 3 

^FT I R^Cil-sl <ttMfi>$ (FTClfR? 

iV. C^fe ?rtfw (7#{/ = 4uBuCi 



n(i4 fl £?) = n(Z? fl C ) 'SW x <SRT ' 5 TFT ^RTI 

^ n(B fl C') = n(A' fl C ) ^f, '»(.<! y ' S TFT i 

*t) n(U) «*RT "SIFT %?1 ^RT i 


ifc. %5?T oeHftw (/ = 4UBUC<^ n(f/) = 501 


*0$br 




*o$1r 


i. OT& « 





*0 n{B D C') n{A' fa# ^ i 

«t) n(AC\BC\C') ^sTSIH fafa Wi 

$o. <fa> A , B 4^? C CPfOTTt <?R, An B = 0, Anc = 0 

c c B i c® 5 #^ 'oiwp»i i 

C^TIt ^5|t^ A = {x : 2 < x < 5, x £ i?}, B = {x : 1 < x < 3, x € R} 
C = {2,4,5} i Rw^o C^^Tt #*T *faR>c,'s £N>H <P5i: 

AH B «0 A'nB' «f) i'UB 


3A. WQTIt ^IC^, U — {x : x < 10, x G #}, A — {x : 1 < x < 4} B — {x : 3 < 
x < 6} i Rci>*i <fa> #*T *t Ii *il'®(. v s 2|<pH 

AnB *t) A'nB *0 AnB' v) A'nB' 

1^ A 'Q B <?n> (WTIt^lT^, AU-Bfa#^ <po Pl4c (AUB) 

^Bc(iUB)i 

A = {-2 , -1,0,1,2} <^B = {-3,0,3} 

*0 A = {x : x € N, x < 10 x, 2 <flRT B = {x : x € N, x < 

10 ^ x, 3 ^ tfas^P} 

*8. fa^ £|R>c,' s pc*si J 4ni?fa#'^3'CT, {AnB) C A ^ {AnB) C B i 
A ={0,1,2,3}, B = {-1,0,2} «) A = {a,b,c,d}, B = {b,x,c,y} 

yt. <?m m wra ^ilfa<r w fasm, 'G <j#it *tfapi?r 

*lRDifas <3^ OT*ft c’M 60% ^i<3) RIBisii, 50% ^i<3) 50% ^St *pt%, 

30% ^1# RIB<sil « 30% ^I'si) I ^8 20% ^l<31 'S <35^ 

10% <#I^ *10? I 

<F) 4>^®M ^1# % *tfSRFt M>4 C4>Mli>$ *t05 ^t? 

*0 ^l# % *iQi^i*iww tog c^r ^ *to?? 





A = {x : X 6 R x 2 - (a + b)x + ab = 0}, B = {1,2} C = {2,4,5} 

A i 

*0 CENT'S ct, P(P nc) = P(P) n P{C) i 
n) Wf ^R CT, ^ x (P U C) = (i4 X P) U (A x C) i 

^4. G*|% 100 ^*T ?Jwi3 "511*1142 ''SR 46 ''SR fowJ 39 "SR R?t C*t^T I 

«flOT?r TOT 13 *R 14 W\ « *fRt 4RS 12 ^SR « *fRT 

C*Rtfa i ^ 7 ^R C^t 0*RR ’IRiff *R i 

%f?t% %# c*nm ii'SR ^mum <?$ ^ c^HRt e*Rm *d?Mt 

4"5R ^tewi (R5 C5»rfR3I CFRt'S i 
St) *>o«M ^|3f %# 0*R% *n?Mt ^t ^R I 

*t) ^t3f CTORR <£&$ CsRR *it<R% <J>'S'&H ij^T> 0*Rm 

^.V. P(0), P({0}) %?T^R l 

^c6. (£RJ SjtCSf <£R* frit fr®T i <R 'olt'm ^RT fcsfr <ps<.'s| ftt'sral Rcstcis "*R fcsfr <MG'»I 

•Tt l frffr "5R <7P fcsfr ^R^ot? 

M>o. A = {x : x £ A} I <RT> A frt?t fa^'© '©(Ig^ImI W i 


^“R (Function) 


(Relation) 

to ^rat c*rt> x »o?r tog pfl» x « ctS y 4R ^’tmR’tpTm 

■sj^stj RRjsi ^ppp# R<.<»>*il ^fr i (?t5R, •«q|v»iR<p ^Rs|jt?r <r5 n <5 ?pp|¥, c^twl 

*t%lw «f^-(RR ^PPt¥, CsRR (2|% frWftoR ?TC*t %b*R 'stnft(.*i ^©tflR ^WR | 
i£) 2|J1C'»t *R5f- 5 Pt5I (2% 9 lf*t^ 3J%J I 

ib-. ^ <pfr ,4 = {0, 1 , 2 ,3} 4R*fr CTI> i y 4 <R% lS*H*fR»|jC»im W x < y 

^4 x A S = {(0,1), (0,2), (0,3), (1,2)(1,3), (2,3)} 

m, onipt s <?n% ***>& ^>ic«ri^ tjwm (£t«m wpf) < (%% ^r?^) i <^nrot 5 

"^It ^4 (R^ < ^R?I i 

wtKnH >ic*i <p!« elicit ‘ i> l%lw a %sT, b 5[P®t, c "^5 c^c«i, d c^li> C^C^l, e WCd, / 
"^5 C^Rfti *t%tBRT WIJFR Pll>W F *tlR ^Rt ^ F = {a, 6, c, d, e, /} l P (Rti 
^ Tpp|^f x '5^Tt y -»i*H<^TT>(.<p B = {(c, d), (c, e), ( d , c), ( d , e)} ^t?ft 







i. <71& «-JFR»R 


$v© 

wr b <?rc% w wfo* ^pit wc** i b 

F (?rc5 «l^^ra?Ti 

^K*T 8 CTO). 4T7i?r <MOi% t%? ^1x7^ CTlPff 

X Y 4 4^fi> ^®1t ^?r i RC X xY ^ft X '5P» Y <4 ^© i 


■^Sf: Z CTlfc "x y <*R[ ^f" TOlfifcF WSfmp <%T ^ i 


(Function) 

(TTCfo "TO -JFt??^ Wte site < 4 ^ ^®F» ®tel 1 «ml% slUII«rCH 
b^RF <71?% ?TC*1J RcdMl <F3t ^ I 

*o. ?M< 'Q *Mwl<l TOT CT p = 2nr 9m Sftt*\ ^t ^ 

C^ltCT r b*RF ^5<T « p b*RF ^3?f *#%T te*f WI r <4^ 2K?©FF ^t^J 

^Iw* 'et'lj p ^ <4^>fi> 'Q C^®T <4 <p1i> ' 5 n»T RRv ^?I I « <(Pl, p d«i<p r 
Tpf?«t^ <4^ 1§if% p = /(r), /(r) = 27ir I 

<4^ ' 5 Ft?'*f%?I r >4RT ^© (TTS X C^ 5 p <4^ ^Jtf^© <7?T> Y <4 ^<pfo 'SFtv^R 

TR'aalftv© ^TQ *f^t ^Ii ^ 'SFK*! 1 ^ X CSR3 5 Y C§ '3% {(r,p) : r € X 

<4^R p e Y « p = 271-r} ^*1'0 RmhI ^T ^ i *PTCM qfo*lt W-W (29% *1% ^<4 
^JNJt ^t r«k.s, i 

<t (*fk*r). -tffix'QYc *<*w c<fimi %t*i« *>rte x <?% $*iM????r 

?m\ Y <71% <£&$ « C^T <4^ ^fst^ ^?T W £ Rl|V|C4 X CSlW Y 

<4 ^s < 4 ^^rr^i /,p, f,g^ s]# sftto wf^f*t^i 

^ (C^SR 'Q t«lttbl0M). #I(^P7 (Rts / (£)^ -JFK^R^?r, ^ 
f : X ->Y 9m 8W»r M^IiX CTftcv f : X ->Y 'spR*^ C®tC5R (domain) ^ 
y CTfccv «flRT t4l»IWH (codomain) ^It ^ i 

S (2tf^f% « 2ft^ 2tf%%). # / : I -> y WIPRT ^T%T a? G X iRT « 

y E Y ^f, ' 5 Ff°Hc*i^ j/C^x^ £lf^f% ^t (image) x 

C^> j/ ^ 8|t^f% (preimage) ^®Tf ^ y = f(x) '©t St^M i 

b- (a®), f : x -¥ y '^i?? , t^ ^r%5f y <$$ w '^i^r x «*rt c*m 

(?te / -spts?^ C?W» (range) 4<R "C^8i /" ^t st^H 
wt ^?r i ^Kfk / = {p : y = f{x) <?r«rn?T x e X} = {f(x) : x e X} i ^%r <?i 
<3TS? / C4IC«»I«H Y $*ICT& I 


Rfofl'elw ^%t ^t m i ^rW’J^Tt ^ ^ i 




*8 


©M>U<J flffo 


$>. f : x ^ 2x + 1, x e Z; ^Bt?T (?$ Z Z *\ ^Tt 

TO i 4$ 'JFTs?^ * 4*1 Slf^r y = f(x) = 2x + l; W*!*#?! OTlPR, 

cm f = z *m am, am f = {y : y = 2x + i, x € z} tens 

F = {(0,0), (1,1), (-1,1), (2,4), (-2,4), (3,9), (-3,9)} 
"TO, wIc*i*i "5^ F ^ 'or«'5« 

(?r5 ^ CS8? ^It F ^ 1 


C5ft F = {0,1,-1,2,-2,3,-3} ^OTF = {0,1,4,9} 

(£|^ <p<u.«i <Ff*ftTO <?I F^ rc e F ^ £ll'©fa*< F(x) = x 2 

^WlJ OT, 

gf«|^T ^ i 


fas ^5 -*FK*H F <*RT ObltfMC* A « ( 3 TO B ^ WHll»M» 1 m *filt 
^*fat ■ j nn, ctto A <*r?r <ro* 'Q c^®r c?Nt ^itw 

TO B <.*ic 5 s 'Q CTOT i£Rsfi> R«ij(.vs C*fa TO^ (^tCSRT f 53 I) i ^T*U CT, *Ft?TO?r 
c<plwlc*i*i Rviw ^<pfo c 3 ^ Y B Real's *pkH*ifi>c,<p BQi's <mI ^rtTf (^* 1 ?' f 53 T) i 




fi’iD's ' J Ft5?*R (Inverse Function) 
fttos %*rf& Fs*if5 ' 5 PT“ x f»T i 


A B AC AD 



$TO?T TO?T f&m Wfoflhr ^r%?T a -»• 1, b -> 2, c -> 41 ^t 5 # 

crorr 3 cror sm sifefW <?^ i 



i. OTT> « 


*0 $*tc?R ^krr to<r ^K*Rfi>?r ®r%*r a -»• 1 , b -> 2 , c -»• 21 ^rtf^p 

t^RS-t^R 5 *R M»*1*ll Me <*R 2lR>R<f 2 I 

«t) $TO?r to?t toRWRflfcra ->• 2, & ->• 1, c ->• 31 WRffr 

«1 c*n?n$ cro c<»ic^itvw d >*r skw ^r c^h a ara 4^ 

\g c^wf \5*fRR RRS r«i<.s. 1 Wf, D '5F© A CS tfRsfl, '*Ft?!*R 
CT^ £R3 '*FK*ft?R R*lfte ^Ffe*R ^®lt ^ 1 

& (R*tffts '*Ft° x R). >ic»i <pfii, f : A —> B aRS-tf)^ 'Q ->ilR<p '*Ft$:'*R I 
■*FK*R g : B -¥ A ^ (R^ltCT 2tC®R> b € B 'SRI g(b) = a #f 'Q <RR®T *lR 
/(a) = 6^?Ii ^*R g<& f ^ R*tfte^K*R^tt*RS /- 1 ^Rtiwf ^Rt^?T 

®Rk g = f~ l I 

$*fc?R ®R?R to 'spRR 5 # / / _1 : D -> A ^ / _1 (1) = 6, / _1 ( 2 ) = a> 

/- 1 (3) = ci ^5*1 M3 'SRJ I&03 ^R® 'Jpt?*t5T l$fi>3 R*lit® ^Ft?*R J T«<1 «R 1 

*8. TO ^R, 4 = {2,3,5,7} 4AZ B = {1,2,4,7,10} I A <*R OT OT Wff 
^Rt 5 >*R (R CT RW R'oN a|(.i3t<p Ru>3 tol ^IR fBR 5 ® TO (TFTOt TOT: 



aWFT D = {( 2 , 2 ), ( 2 , 4 ), ( 2 , 10 ), ( 5 , 10 ), ( 7 , 7 )} ^tfw WTOR ^Rt *tR® 
^ICSft^t^R <?R, *Tt ^Rt R'ol'swvol ^PPR^ ^Rt Wf RRi D CRC& 
3 RM®*pRR ^ Wf 4 iRT WU 'Q RfR Wt B 4 R WIJ (RTO 2 f«R Wf ^RT 
R^IR WT RstW I ^RK, D C Ax B D = {(x,y) : x e A,y e B 4 R? x ^Rt y 
R®tw}, D c^BRJ A cr> (RW B (RC& I 

^tR^R ^,< 1 . 7 I 5 , *UR ^aicetlc^ L — {(x, y) : x 6 R, y € R t *R 5 x < y} 

Rw&ll i <ll^ a, b <*R 'SRJ a <b *iR « <RR*T ^iR (a, 6 ) 6 L i 
L CTT> ^Rf <il ,r «»<i 7 f? 1? ljR 0^113-^5 ‘^?T i 

RC5^ C^R(relation) '*FK*R 



^sft-8 , Sod'oh t>^r-io^r osiR 








^Rt*fPT: •*H<p|i> '*Ft?*R <p|«H 2 —> 4, 2 —>• 5 <4^° 3 —> 4, 3 —> 5 1 

<Ilf% f%?# i 

$5. / : x -> 2x 2 + l ifWKsR C?TC? fa# ^ OT41OT C®fc5RT X = {1,2,3} I 

/(x) = 2x 2 + 1 OT*HCT xeX\ 

/(1) = 2(1) 2 + 1 = 3, /(2) = 2(2) 2 + 1 = 9^ /(3) = 2(3) 2 + 1 = 191 
.-. {1,2,3} <flRT GW CT& = {3,9,19} I 

'SlfaH $)r. / : x —> mx + c <pMc*is 2 4 Sll'sf# ^I^OI 7 'S — 11 

fa# 

m c «^RT "STt 3 ? I 
*[) / <47 5 ^ I 

?t) / <£RT 3 <*RT «H^ I 

^0 /(x) = mx + c 4 OTQTTt 'silcs, 

/ : 2 -+ 7 WfK /(2) = 7 ^T, 2m + c = 7.(1) 

/ : 4 -+ -1 /(4) = -1 ^t, 4m + c = -1.(2) 

(1) « (2) *lft m = -4 c = 15 
*1) / 43 ^f%?T 5 4<J ^Sf /(5) = -4 x 5 + 15 = -5 
*t) 3 «*RT 2TRF x ^ /(x) = 3 ^«ifk —4x + 15 = 3^tx = 3 

F = {(-2,4), (-1,1), (0,0), (1,1), (2,4)} TO##«£RTOT1CSR'Q 
C^SS I *T«<1 3.C«1 F tiRT st*!) 4<pfi> 3j3ffaf?l <P<11 

■SF^l: F 4* C®n?R (JTO OblOV|W« WiT x 4<J WW F(x) 

c®fc*Frfc*niNt^n ^ cro otic*pt 
fa?R?r if <?to Sfat ^ F(x) ft 5 *#® I 

F(x) = %/r^x ft# F(—3), F(0), 

F , F(l), F(2) 4*T TOff (TT^M ft# ^ i 

F(x) = \/l — x € Z? *lft 'S C^®T *lft 1 — x>0^Tl>x 'sNk, x < 1 
flStt F = {x : x G R «*TO x < 1} 


$cOtr 








*oStr 


'srajrai. «wr 


<*WPT F(-3) = v'l - (-3) = y/l = 2 


F(0) = x/T^O = v / l = 1 



F( 1) = v/T^T = 0 


F( 2) emit 2 £ cm F i 


■^IW: 

cm 'SNilfii m? ^ i 


X Y X Y X Y X Y 



/ : x -> Ax + 2 mt ^K"FT m C®tC5R £> = {-1,3,5} I C38? 

(7i& l 

’t) Sf^rS S *lrfc<P 'slPl<Pl m ^ cmtpsit ^Ft?*R ^st fafa 1 } m i 

cm 5 « C?fS? 5fa# m C*NtCT y4 = {-2, -1,0,1,2} I 

(i) S = {(a:, y) : x E A, y € A x + y = 1} 

(^) S = {(a:, y) : x E A, y E A x — y = 1} 

(o) 5 = {(a:, y) : x € A, y E A <4^ y = x 2 } 

(8) S' = {(a:, y) : x € A, y E A y 2 = x} 

*0 F(x) =2x-im\ WQ 

(i) F(—2), F(0), ^ F(2) fafo mI 

(0 F fafa m a E F i 

(o) F(a;) = 5 ^c«i x fafa i 

(8) F(x) = y RC«i x ft# <M, C*r*ltC*T y E R i 


(<Ry.(<Ry Tflv*H (One-One Function) 

ftc5?j cohYBm / m*tm mm siftftw ft?j i 










A f B 


io (4<F-4<F TpRHH). ■#? C^T •*m'*PT / 4<T CVblOK.HH %t WW 

slfoR* ' 7 f^tt 1%^ ^ Wt '*FR'*hfi>(. < p ‘W-'W (one-one) ' J Ft\*t i T ^®IT 1 ^sjefh 
xi, x 2 G C5fa / HR? xi ± x 2 W\ f(x i) ^ /(x 2 ) i 

*Rjast C^lCT 5 OT*lt ^Tf?T, *Ftv*t*T / : A ->• B '*Ff°*t I T ^ 'Q C^«T 

'^itw /(«i) = /(x 2 ) ^.c«i xi = x 2 ONICH xi,x 2 G ^4 i 

vso. /(*) = 3x + 5, x e R ?W# f% 4^-4^ ^FK*R? 

*<c*i <pRi a, b e R «W /(a) = /(&) I 
3a + 5 = 36 + 5 ^t, 3a = 36 ^t, a = b i 
/ WlHffc HW-HW i 

^ c l Oi. C'iHt'Q (3, F : R -> R, F(x) = x 2 WN& HRS-HR? i 




^NH: xi = — 1 , x 2 = 1 OT, xi G C®I*J F, x 2 G ( 35 N F <£R? x\ ^ x 2 i 


fc** F(xx) = F(-l) = (-1) 2 = 1, F(x 2 ) = F( 1) = (l) 2 = 11 

W*fk F(x x ) = F(x 2 ), .-. F Hnr-«iRr i 

*1*5 <U: CHICHI Tpfe[*|«T Tit'S i 

^‘1 vs^. /(i) = —, 

*> /( 5 ) *“ 2 U /-( 2 ) 


*) /(^) = -^> a ;^ 2 

x — z 

. f ( k\ 5 5 2 

• • J\ ) 5 — 2 3 3 

*0 «#, a = /- 1 ( 2 ) ^ 5 ®T /(a) = 2 


a 


= 2 =>■ a = 2 a — 4 =>• a = 4 


a — 2 
••• f-\ 2 ) =4 

^IHW. /(x) = 3 x + 1 , 0 < x < 2 






*o$1r 


i. OT& « 


^0 / ^ '61I4 <*r^ c^®? f*H?r ^?r 1 

«t) (TKt'S CT / WPT l 

*t) /- 1 w «fR? /- 1 (FNffcar ^5? 1 

<F) /( x ) = 3x +1, 0 < rc < 2^» ^ OT(0,1) <*R* (2,7) 

.-. C?R»/:i? = {y:l<y<7} 

*0 C^g 2fc»J^ y e R <*RT x e {0 < x < 2} <^RT y OT^fteTf ^C<IC5. i 

^s?TR / ^Fk*t*T I 

«t) y = f(x), x I Y 

v ®kt«i, y = 3x + 1 => x = ^(y - 1) 6 

^ 1 

'SFtS^FT / -1 : y —> x C*HlM, x = ~(y — 1) 5 

1 _ __ 4 

^t, / -1 : y —> -(y — 1) ' 5 Tf fi>C3I title'll 

i 

y x ^Tt*t*T <PW *fl^, / -1 : x —> —(x— 1) 2 

o ^ 

/- 1 ^ Olfar© C?T<ir y = ^(z - 1), 1 < x < 7 

<FFM 0 

^ilPT<p ' J Ftv*R (Onto Function) 

to c^yl = {1,2,3} B = {5,7,9} RmmI <1# OTttCT 

i-»5, 2 —> 7 3 —>• 9 # 4<r strep? ^*tm a <?it5<r Stf^ft? i 

?wiw ^rr i 


,4 B 



H (nlPfo W^R). '*Ffe?‘R / : A — >• B re J ilR«p (onto function) 

4®ll 3.G4 Slrere b € B et r lj '3<pfi> a € A ’tt'QTTf *Tf?I (7H /(a) = 6^1 opjffc B = 

C?T®? /1 

08. 'ffif:R->R*mg: R->R '*FK*R ^ f(x) = x + 5 ^ 
g(x) = x — 5 R^wlRv® "??!, v®(,4 re%3 OT, / '3?' Roll's if*k 4 H g i 


- 





/ 







J 

ft 



/ 




/ 




/ 



n 



"rT , 

-M-- 


1 2 3 4 5 6 7X 





vSo 




/(xi) = /(x 2 ) "TO xi + 5 = x 2 + 5 ^t, xi = x 2 i 
/ ^K*Rfi> ^tfw, <?RRT 
y = f(x) ^C«1 x + 5 = y ^T, x = y — 5 € F i 
^tS?*R /- 1 RuiviH i 

/ _1 (x) = y TO /(y) = x ^T, y + 5 = x ^T, y = x — 5 

'oiRR, / _1 (x) — x — 5 — g(x) 

f- 1 « y $TO4 CStCSR <iR$ « /- 1 = y 


^t«TO?T ^SRJ /-! w, ^ RmviH ^ I 

Q 9r 

(i) /(x) =--, x^l ($) /(») = -— x^2 


(o) / : x 


x — 1‘ 

2x + 3 . 1 

4x — 9 


x — 2 


*0 *pT$*r /(x) =-, x ± 2 4<r cto /- 1 finj»iM to 

iC z 

0) / _1 (-i) ^ / _1 (i) 

($) x <*RT 'SIRC*I*T 4/ _1 (x) = x 

Q I Q 

*t) ^S^R /(x) = ——, x^ 1 4<r^RJ RfR /- 1 

X — 1 

(i) /-^S) 

($) / _ 1 (y) = fcp, y <*r?r Rc'ic^ A; c^ sm ^r i 

*0 stcro cto sm ^m¥ f wr Art fa# ^ri f ^k*r 

TO ^R CSfcSR «<W C?W ^R, (iRT-tfRT f^Rt ^ ftsfoR W: 

(» F = {(x,y) E R 2 :y = x} (*) F = {(x, y) e R 2 : y = x 2 } 

(o) F = {(x, y) e R 2 :y 2 — x} (8) F = {(x, y) e R 2 :y — y/x} 

«) ^ / : {-2,-1,0,1,2} ->• {-8,-1,0,1,8} *K"Rfl> /(x) = x 3 TO 

R^wlfiivs ^ C^Q CT, f i£R\ ^|R<p l 

~5) f : {1,2,3,4} -»• R ^"R f(x) = 2x + l i OT«I1« CT, 

f i£)^S-i£T^ Tpt^*RT f%^ ■*Ftv“R *R I 






wjm >. « w*r 


Oi 


C®T#3T W Wtf^F fc*WT*ft l y = f{x) (^P^lf^ST ^SRJ O R*^C® 

*r?p*i<i c^t m *hmhhit xox' ror 7 ct'ott^i o w xox 7 x 

y oi , *p y OY' y «i*p <i*TT i 

y = /(x) <Pk*1c*i<i C 5 T*lf53T '5WW st*!) a < x < b <u<if*fao &®n» x 

'P'Ri y iRT'siH^PTtiJ' ®lPn s l St 3 ^® <p<u.® ^ i ®|Ri<p|s ^)R® xy 

^TSJWf ^U5 I stt^s ^ <PSC e 1 y — f(x) 

■?pt? it t^ <?r#af *lt8?it ^1?r i «J% #ft® (?T#3r 2tNf^> ^t^lt sf^r <f?jT 

^Giic^. i ^^TfaT, (Linear) ’ s Ft°'*H', Rail's (Quadratic) ' ? Ft°'*t 7 r C®T*tf53f 

®|WP 1 '®ilc®ili>*il R«lt^ i 

wi# <«Rr^M?H^r^iPIt fix) = mx + b PrtfcfT, m 4^? fc^t^^lJTi iRT 

cpHBoi <3<p1i> GT*lt Ul®T RC«il m <4^ y 'siws G^r<P b i 


4*ltFT, m = 3 b = 2 T 
<pk*Hf5 /(x) = 3x + 2 

3 PtS, x f»T ^0® x 'S y *kfsT$ 

’tt'GTIt '*TT?T: 


X 

-2 

-1 

0 

1 

2 

y 

-4 

-1 

2 

5 

8 


.-. ■jpt?'*f5#?r *ltpf (FNtwf ^c®Tt i 



R«q|« (Quadratic Function) 

TFtP'ft ^TT *FK"R ^T y = ax 2 + 6x + c a, 6 

'Q c ^1*®^ a ^ CM 2prs "^Pts*^ *jf?T o=l, b — —4, c = — 11 ®I$G S 1 

y = ax 2 + bx + c C^tt ^TlTr y = x 2 — 4x — 11 '*i 5 t\*i i T ^c® x 'S y i£RI ^5!%^ 

^li'GTit m ^ *Tt#ft® OTtfPtf i 








©M>U<J flffo 




X 

i-H 

1 

4? 

i 

CM 

H 

y 

-1 

(— l) 2 — 4(— !) — ! 

4 

0 

i — 1 

1 

g 

1 

CM 

g 

-l 

l 

(l) 2 - 4(1) - 1 

-4 

2 

(2) 2 - 4(2) - 1 

-5 

3 

(3) 2 - 4(3) - 1 

-4 

4 

(4)2 _ 4(4) - 1 

-1 

5 

(5) 2 - 4(5) - 1 

4 



i <*rt fo% fcf»t% i 

^) c®r#a# *mt^g qi+ictki i 

«0 (PNf&4lDn y WRT *l>ll-te5iH C?WT y ^TV ^im SlMlVJ ’tt'QTft i 
?f) 4 ^ ^T?*Rfik ^5Sf ^ i 


CT p, q 'Q r r^ 0 i? 4 S = {(#, y) : (x — p ) 2 + (p — q) 2 = r 2 } 

'oisfWlS *41 "'pf^ ^ C<PG5 ( p, q) <4R\ ’4II 5 Il s f r ( s R 5 f-' p P*f 5 l (25jt^ 9 tf*l^o 4j^5<u) I 

^WtSf (p, q) fa**l *II'®1 <PW ^ R*^C<P C<P« <pw r Pi Ml ^3 'SP^'T <PW (^Nf53lf5 

*Jt?T i 


>I*<4><U: <71 'onfMis (Tift C^NlM 'oi'»P(.*i<i *F*l1% ^Tt '*TC«tf> 

^Mmui srt^t 5<P <m*tssf <im <pw *iH^)*i'slc<i ^ MTffl <mI, ^0 'oisfiifi>*i 

c®r#c2i^ *1^? ^fUh'oiw ^rt?r i f%^ <ti ^stwrt c®r#3r ^s, <^rt ^tf^r 

<p^c«i im ^f^sf 'Q %ft?i c 4 Imii$ *Nt^ 'oi<i«™«i wt '5 ^it i 


v&nk<H £W2\ S = {(x, y) : x 2 + y 2 = 16} 


S <*RT (?Nl&i4l ^£)<pfi> "^5, x 2 + y 2 — 4 2 '*H?T mpw (0,0) t *T^ r — 41 
S i£RT (?T#3r <7t*fft«ff '5£?Tt: 


*o*1r 










x _ ,_ .__ 


wm snra <?iw y q* x m <pr wi <m i 

W y — 2 = 3(:r — 5) 

(«) y-2 = ^(x + 3) 

*t) 

(*) 2/ — 5 = — 2(a; + 1) 

A 

(8) »-5 = -(i-3) 

(i) y = 3®-l 

00 z+y=3 

oa 

II 

?35 

+ 

03 

H 

( 8 ) y = ^ar + i 


w 2x-1 

W?It *m f : x ->•-i 

J 2x + 3 


1' 


*) f gj = ^5? 

*f) <pk“Hfi> f%»lt 'sf fMfa't ^ i 

«t) 2f~ 1 (x) = x^x <iw 'sih ^r*r i 


2x i 2 x 1 

<?m*m,f:x^—— \^Kf(x) = —— I 
2x + o 2x + 6 



2x _1 *2x _1 

«) WTlT ^/ ::r ^^3 l ^ T? /( :r ) = ^3 l 

^fr -<t, 5w>vo<i *tf®i^, csf*f 






*38 


Sco*s<? 


*3^110*1 2x + 3 = 0 ^C.®1 Wlk x = — ^C°1, <pk“Hfi> ^SR^Blfw ^ l 

2 


.-. x ^ --, cv$m / 

z 


-«{-!} 


Xi E CvbN / *if^ x 2 ^ C®N / 

Jy ' 2xi + 3 ^ ’ 2x 2 + 3 

«*N=T /(xi) = /(x 2 ) 'S C^f ^ 

2xi — 1 2 x 2 — 1 


2xj + 3 2x 2 + 3 

2xi — 1 — 2xi — 3 


2xi + 3 
-4 -4 


2xi + 3 2 x 2 + 3 

2x 2 — 1 — 2x 2 — 3 
2x 2 + 3 

2xi + 3 = 2 x 2 + 3 


^t, 

■^T 

2xi + 3 2 x 2 + 3 

^T, 2xi = 2 x 2 Xi = x 2 

2r — 1 2r — 1 

^t) C f T'G'?It / : x —>■ /(x) = 


2x + 3 

fix) =y x = / _1 G/) 
2x — 1 


2x + 3 


fix) = 


%y = 


2x — 1 


2x + 3 2x + 3 

^T, 2 xy + 3y — 2x — 1 +t, 2 xy — 2x — —3 y — 1 

% —2x(l — y) = —(1 + 3y) 

1 + 3 y 


%x = 


2(1 - V ) 


% f \v) = 2(1- V y) X = * ^ 

1 _L Q™ 

^T, / _1 (x) = ^ [5*W ’#4^ W| 

% v-*(») = 1±+ 

1 — X 

^ x = [’•■ 2 f~ 1 i x ) = 

^t, 1 + 3x = x — x 2 
^t, x 2 + 2x + 1 = 0 


x 


^T, x 2 + 3x — x + 1 = 0 
^T, (x + l) 2 = 0 


*o$tr 



*oStr 


'srajrai. «wr 


Off 

^t, x + 1 = 0 ^t, x = — 1 

.'. ' 5 H I T x = — 1 

VO)^cq^| 

>. {(2,2), (4,2), (2,10), (7,7)} «UUM CSfcSR C^FF#? 

*) {2,4,5,7} *0 {2,2,10,7} 

*0 {2,4,10,7} *0 {2,4,7} 

S = {(x,y) : x G A, y € A y = x 2 } A = {-2,-1,0,1,2} taf 
W1J? 

(2,4) «) (-2,4) 

*0 (- 1 , 1 ) *0 ( 1 ,- 1 ) 

^ 5 = {(1,4), (2,1), (3,0), (4,1), (5,4)} ^ 

(i) S TOIKI (3® {4,1,0} 

( a ) STOSRrfaifteTOr, 5- 1 = {(4,1), (1,2), (0,3), (1,4), (4,5)} 

(in) s ^ro# WI=T 

wm «iiwim» ?#<f? 

^) i 'Q ii *f) ii 'Q Hi *t) i 'Q Hi ^l) i, ii 'Q in 

8 . F(x) = \[x — 1 ^?T 'OM F(10) = ^'fi? 

^) 9 *t) 3 *t) -3 V) >/T0 

<t. S = {(x,y):x 2 + y 2 - 25 = 0 ^ x > 0} ^T, 

(i) to# ^fk*r ^nr i 

(ii) ^*^31 
(Hi) ^ro#<i <?T#3r x tort 

i, ii *0 i, iii *t) ii, in ^T) i, ii 'Q in 

'b. F(a:) = — 1 = 5 ^ x <4RT 'SfH ^®? 

^) 5 *) 24 «t) 25 ^) 26 

<1. F(x) = \[x ^I '^'*15#^ C®^5R f^Ft*#? 

^y) F = {x € F : x ^ 1} *t) ^IF={i6i?:i>l} 

*t) ^F = {xGfi:i<l} *l) ®F = {xGi?:x>lj 





\r. (i) ft CD S CA»lc.*l'l, C?T8! 'Q ft’ilft ^TT?T ^ I 

(ii) S Wfat S~ l ft'll ^5t ^ i 

(in) <W-<W ft»il i 

^) S ={(1,5), (2,10), (3,15), (4,20)} 

«) S = {(-3,8), (-2,3), (-1,0), (0, -1), (1,0), (2,3), (3,8)} 

”) 5 ={(i’ °) - (1 ’ 1) - (1 >- x) > (I’ 2 ) > (I’ - 2 )} 

V) S = {(-3, -3), (-1, -1), (0,0), (1,1), (3,3)} 

®) 5 = {( 2 , 1 ), ( 2 , 2 ), ( 2 , 3 )} 

fc. F(x ) = y/x^l W 

F( 1), F( 5) F(10) 1%^ 

«t) F(a 2 + 1) fttfs ^ a e R i 

*t) F(x ) = 5 ^on, x ^?T i 

^0 F(x) = y ^c«n, x ^ V> O' 

>o. F:R^R, F(x) = x 3 '*FK*(FK WU 

^) OSTsf F C38! F i OT%3 CT, F '*FtS?*R i 

«t) F~ l fafa ^ i ^T) CENT'S ct, F~ l i 

ii. f : R —t R ^ < pf5 '*FtSi*t'T *Tf f(x) = ax + b; a, b 6 R Wl^t ^salftvo ^c 4 "!, 
Wit'S CT, / 4^-4^ ?Hf^F l 

«0 f : [o, i] ->• [o, i] wNfc f(x) = Vi - x 2 ^mr 'tmtf&s ^pr, vm* w, / 

i*. '*fiif:R^R^g:R^R'tft? t \*mf(x) = x 3 +5'&Rg(x) = (x-5) 1 3 

^t?f ^salfiiv© CT, g = / -1 1 

«t) ^ / : R -»■ R f(x) = 5x-A'm TOlffa ^r, y = /- 1 (ar) 

1^?T i 

x>. s’ qnuiti c*r#<g ^rs^T ^ Tpr?^ ft^r ^ <?n#ai <*k?f fttfs ^ i 

-S' = {(rc,2/) :2x-y + 5 = 0} *0 S = {(x,y) : x + y = 1} 

*0 5 = {(x,y) : 3x + y = 4} S = {(x,y):x = - 2} 

is. 5 'auuui <?<r ^ ft^n <?<r i 



*o$1r 


i. OT& « 


©H 


S = {(x, y) : x 2 + y 2 = 25} *0 -S' = {(x, y) : x 2 + y = 9} 

$(t. <W?Tf F{x ) = 2x — 11 

F(x + 1) F 4 <T*lH fafa 

F(x) R»*il ^5t *||t>l§. x, y € i? i 

’t) F(x) <£< ^IPRT y *|Rfa# 

y = 2x — 1 'oiwpi i 

x _ 3 

f : R-¥ R g : R-> /(x) = 3x+3 *m g(x) = —^~ 

g~ l (—3) ‘SRT 'SIH faf?I I 
*0 /(x) ^Tffw fait falfat ^RT i 
*0 CT , p = / _1 1 

WBTlT 'oilcs?, /(re) = \Jx — 4 l 
/(x) C®ft5R fafa <1RJ I 
/(x) 4^-4^ fait falfat ^RTI 
*t) / _1 (x) '*FR'*R t^TT ©T CpftfaSRf fafa ^Rf I 



'5TCJRI* 


(Algebraic Expression) 

*iPrt *ra*t ^rat i ^ %% 

8l'®l«pt < q» +, -, x, t-, t<ic^k«il '>iM<.<u 

<mc«i C*f «^ 5 »T ^R*Ut ftor'H 5 sl'olwi ^f, ftW’tlPiRxp <Tlf*f (algebraic 
expression) ^Rwc’f slPt ^®lt ^ i C*PR, 2x, 2x + 3 ay, 6x + Ay 2 + a + \fz R'sjlPt 
*foR ^<pf5 ^I'sptlPiRxp ?ilPl i 

4 c*tw Pw%r - 

► * 113*11 <p«cvs *ft3w i 

► >j|4>IWi 4<F 3JMJl <rss *mx I 

► «pr «^ur ^^5 mzu 

► ^mc*m fcwff « fcw& ^ut ^ st» ^ < 1^4 fttsm 

<p*os *ft?rc3i 

► >miR)«> mPr, firt^prmPr ^ *tt<rc3i 

► wnfi^ mPr, srt^R mPr «<w w-3 5 ^ 31P1* ^*ttw fa# 3*3^® *n?rc 3 i 

► ^tr^n si<fm 3 * 3 ^® *mx \ 

t>«n<p, ^<p *6 3^*t% 

3ft <£|<}# stf^s 435lfap WDfiW C^it *R3jT <?TC&3 MWlMl ^Slfallfa® WB Iwt 
3^, ^5t3 2j\s)<pfi>c<p '5®RT 3®H ^3 <43° uffic* <43 twlt’l'l 3®f1 33 I 3f? 2|'SWfi> 

Wft 3?3it fa#t to 3, wr <3w gw ^ 33 i c^?rr mtiiiHUi < 43 # w 43 cstt^ 

c«iw mm>imi 3t3 w 353 s© *itc?n Iw* wfi> 33^3 3t3 c^n??r ^rt^r^ra «itwi 

3$ 9 t%fa*i3 w?i3 ■3Hf a r i «fl^r 3iPis© w 3t wtfw *i*f «nw <*rc* 

W 31 WlfW 3@W3 ^ 3t3f WttW ^5 'Q *£&B\ ?$ | 









<4f^ D*1W*tl '^ 9 t% 

»i(.*i <pRi, x i '®kc.«i, (i) a, (ii) ax+b , (Hi) ax 2 +bx+c, (iv) ax 3 +bx 2 +cx+d 

^vsjlfit '0 || < pIw^ slPlw x t> s nc<p^ <i«nl ^?T, C*Nlw, a, b, c, d R'ojlft Jp<p i 7 Ttal*H'©l(.<i, 
x mc«m ^*t% * 1 *?^ cx p ^?r, c x-^Rfa pt 

’ilw) p ^<pR> WttW i p ^.c«i *lif5 c c ^pJ rc°i *iifi> 

'©i^<.si*l i t<pl(/il cx p 4 c x p ^ (coefficient) <4^° 

p (& *lwi (degree) i (,<pl(.«il vSliil^s wMc<p 

'srtajt i <i§rin)c>® wtel^s 'sjpi*P 'Q '5^lJ v tw?r 
(5^ 0 >(hl^8 ^r<K, &«i«P-<iler© ip*t*T ^®rt I <.*)»! *1, 2x e — 3x 5 — x A + 2x — 5, x 

t>«U<P3 ^<pR> m VMI 6 , 2x 6 , "^plJ *iR’t 2 ip*IW —5 i a / 0 RC«i, 

( i ) m\ 0, (ii) ^‘ ! 1%T 1, (Hi) ' 5 Tl3jT 2 (iv) ’ 5 fl3jT 

3 i C*JC<F>lc«ll 'Sj^pj ip<p (a ^ 0) StW <.<K.<plc*il 0 »iM<i (a = arc 0 Rww) i 0 

“pj Ro<u>*il Wf ^ ^pj WMI '®i J iv'a a lRj v © i 

x d«'i<.<ps x ^ ^ic'sn ■gpij^i csiCT* ^ ^c?r 

ip *f*t *1*5) ^fat <p^l ^ i '0|ln4 (standard form) ^®lt "5TI i 

x o«ic<p^ ^*1n)t<p P(x), Q(x) ^©jlRt snffo ^Ml <p?il i otsr, 
P(x) = 2x 2 + 7x + 5 1 P(x) £l'®k<P x <4^ ^IC'M'Si Pi'^'sl <pw i 

P(x) x Mt<M C^tCTt ^Rsur a ^It^T CT *tt'8?lt m, 

P(a) ^?lt I 

>. ^ P(x) = 3x 3 + 2x 2 - 7x + 8 ^f, W P(2), P(-2) <5^ P <*RT 

■sit*? f^*f?r^?ri 


^iWT: sm X ^ ’rf^© 2, -2, - Ttfm 

z 

P(2) = 3(2 3 ) + 2(2 2 ) - 7(2) + 8 = 26 
P(-2) = 3(—2) 3 + 2(—2) 2 - 7(—2) + 8 = 6 



Rct><i ^*t^hjteTl x'Q y i>«ic.«Pti ^fsifK ^ i>«ic.«pti i 


2>x -\- 3 y — 1 

x 2 — 4 xy + y 2 — 5x + 7y + 1 
8a: 3 + y 3 + 10x 2 y + 6 xy 2 — 6x + 2 



8o 


iStbUfl flf^S 


cx p y q 'S|M>I«« ~S$ <?PltOT c (^W) 

p 'Q q WtW i cx p y q *tOT c RWR x p y 9 4 <T •'iR’t <4^° p + q >4^ *lwi 

'5Tt3Jt i ’tf^ »il«£j|c<p ?m ^®lt ^ i ^*1%^ 

P(x,y ) 'oiMc.ss I CTSR, P{x, y) = 8x 3 +y 3 —4x 2 +7xy+2y — 5 

^*1%3 4<R P(l,0) = 8- 4- 5 =-H 

R>*1 D*IW<I ^*1% 

x,y 'Q z &«k.<p<i cx p y q z r 'oiMws "5TI i (.<HI(.*i c (^<p) ^ir’I 

p , q, r ^IHI' 3 |<p <Jff i <4 , «ft£*T p + q + r (& ^ *l<wi VMI '^ 9 l»tl<.'© Sliil^s 
’it^ ' 5 Tl3jtW WMI ^®lt ^ i <*l^t ^*lnk<P P(x , y , z) 's|l<plw^ 8t$fa 

qlsl <P*I ^ i OT 5 !*?, P(x, y, z) = x 3 + y 3 + z 3 — 3 xyz 3 

P( 1, 1, -2) = 1 + 1-8 + 6 = 01 


^) f*TCE<r fa# 

(*) 2a; 3 (0 7-3a 2 


a° — a 

o 2 


(d) 5x 2 — 2 xy + 3 y 2 


(br) 3 \/n — 4 

(») - + 2y 
x 


(v) x 3 + x ‘ 
(b) 6a + 36 

(«5») 2x(x 2 + 


(io) 3x - (2 y + 4z) (*i) - + 2y (i$) -a; - 2 y 

x 4 

*t) fa5<J 1H0<M 'Q "SM fa# 

(i) x 2 + 10a; + 5 (+) 3a + 26 (o) 4a;t/2: 

(8) 2 m 2 n — mn 2 (<t) 7a + 6 — 2 ('Jj) 6a 2 6 2 c 2 

*t) PlCDS £|(.'S)<plI>C < P 

(i) a; ^(+4 '®il < ^lw ^#t ^?T x D'nws '^ 9 t% '^f <SRT 

'ariait, f«U wt« g<r # fafa ^ i 

(ii) y '0||<plw ^#1 <P<1 y l>«l(.<PS +^' 9 I^1^C+ 

'SJ+IJT, ^ fa# i 

(i) 3a; 2 — y 2 + x — 3 ($) x 2 — x 6 + x 4 + 3 

0$) 5 x 2 y — 4x 4 y 4 — 2 (8) x + 2a; 2 + 3a; 3 + 6 

((t) 3x 3 y + 2xyz — x 4 

^^ P{x) = 2x 2 + 3 *JT, W P(5), P(6), P(|) «<Rr’SIH ^RT i 


(o) 4a;y2: 
('b) 6a 2 6 2 c 2 






WJtTT ^tf*t 


8 i 


^t%r tt'T^r* awa*r 

C<lM«P«1, tojWa«T ^ ^peT ' 3 TST 3 TSRI ^ I aWa«T 

'5?S'Q ^ ^S ‘5^5 I CWf X 3 W x Ca aft <P<K«1 '»M<P«1 #f X -2 *rat 

^?tasW 4fi> Wt 1la*^ x Ca af^ft *TC3 tot w wwi '»M«P S 1 0 4afi> 

*. (x 2 + 2) Ca (x + 1) *fot a?TC®I «pa*T aa? 

4*ltt?T (x 2 + 2) (x + 1) (x 2 + 2)(x + 1) = x 3 + x 2 + 2x + 2 

<4afi> ^*t% a^ 'smut 2 + 1 = 3 "3a 1 x 1 = 11 

fcuKiH «. (x 2 + l)(x - 6)<a 2x 2 + 3 aa aft aawt aftaa aa? 

<4 1? ltE*T 'ol'STJ P(x) = (x 2 + l)(x — 6) = x 3 — 6x 2 + x — 6 <*RT ^Ml 3 3pJ ■’IR’I 11 

ara arna q(x) = 2x 2 + 3 'srtart 2 am yys a^t 21 

P{x) <a Q(x) to aft aawr, awaa p(x) = -x - 3 am aftpw F(x) = -- + 31 

z z 

<p|(.'st^, F(x) 4afi> 'srtajt 3-2 = 1 <*ta 3PJ Wt - i 

z 

^flaaa ^I<dI a a*lj catat ft ^<*p]c«il a©J i 

a) x d»iw<i ^*1% P(x) *5^ Q(x) ^pWF«T F(x) = P(x)Q(x) aiafi> 


a?t 'srtajt = p(x) a^ aart + Q(x) *k 'srtajt <4<r? 

3pj *R*t - p( x ) (£)^ -^u x Q(x) 3f& wt 


*t) x t>«u<M ^ft% P(x) (3 s Q(x) Ito aft aawr afta*r ^ p(x) = 
■^atstWT 


P(x) 

Q(x) 


r(x) a^^m = p(x) 4<r 'srtmr - g(x) <*rt aait am 


^ wt = 


p(x) arsr^wt 
Q(x) wt 


aft^at 

P(x) a <5(x) '5'®^ x ^ Q(x ) ^ ' 5 Tt3it < P(x) ' 5 Tl31t 

W Q(x) aWlt P(x) WWW aM«M P(x) a afttfft P(x) *na*t art, ca*m?t 

a) F(x) a p(x) x t>°i(.<p<i '^‘ s 1^t, 

*t) P(x) tfRT^laflt = P(x) tfRT^ait - Q(x) tfRT'anair, 

’t) P(x) = 0 aw F(x) *flRT anait < Q{x) 'smut, 

^) x «*RT P(x) = P(x)Q(x) + P(x) I 
'^FSft-'b, SCO's<i 5>^T-io^T (2jR 



8 * 




^ai 

^) ^*1 x <4^ 'st'l) ax + b = px + q V ®C < 1 x = 0 'G x = 1 *fl^, b = q 

a + b = p + q T tt OT^IT ^Tt?T CT, a = p, b = q 

s|) irfif >i<p«i x ^ 'SMJ ax 2 + bx + c = px 2 + qx + r '©W x = 0, x = 1 'G 

x = — 1 <iPi«i *1$, c = r, a + b + c = p + q + r a — b + c = p — q + r* It 
(SlCT 5 OT*lf ^rt?T OT, a = p, b = q, c = r i 

*t) T Tf*tt?T e t'»tW CPf^lT ^ft?r CT, *lfi? x <SRT «t*u aox n + aix n_1 + a 2 x n ~ 2 + • • • + 

a n -ix + a n = p 0 x n + p±x n ~ l + p 2 x n ~ 2 +-h p n -ix + p n ^©C^, a 0 = 

Po? ^1 = Pi j * * * 5 ^n— 1 = Pn —lj &n = Pn 

'5'©?) x *il v s*j<$ *l<H3r i 

^5^J: X MM>d n ^*1% a 0 (a a x (a ^-'GTTFT) 

R'sjlft C+GTIt I 

(Identity) 

P(x) 'Q Q(x) x 'SRJ W©ft3> ^It ^ 

^ntus p(x) = Q(x) <?r*it ^ i <*rcwt p(x) « Q{x) ^f%?r 

1 = B^c<p 'oi(.'»i fss? ^?r 1 ^rfal*H'©l<.<i (5^ &«?i<pji5j(.^ ftw’tR^trr ?fif*t^ 
ji»ivsIc<p '©((.'©n (identity) '5$, *lf*T 'j+foo® slFsfc t>«u<p^ flSfaR i£R5^ ^ 

-sim 1 cw, x(x + 2) = x 2 + 2x, 

(x + y) 2 = x 2 + 2xy + y 2 ^©3^ V ©IG'©11 
'Q fe*n*F ^wtr 

^ '©I^U^V'T ^ X '5®t^ 5 ?T^*1% Rw&ll <P^I '55^' I Stalest I 

^‘1 8. -^P(x) = x 2 -5x + 6^r, P(x) 0$ CW 

CT, ^©f’tt? c t^ P(4) W i 

P(x) (x - 4) W 'SJC^T ^f% i '©T’tC*!^ 2 i 

x — 4)x 2 — 5x + 6(x — 1 
x 2 — 4x 
—x + 6 
—x + 4 
2 


(Trcasg P(4) = 4 2 - 5(4) + 6 = 2, p(4) «*RT I 


^o^lr 



*oStr 


'srajnr <nf*t 


80 


Snk«H (t. *lPt P{x) = ax 3 + bx + c "^T, '©C*! P(x) (& x — m ^t?Jt <PM C p f !? tt'Q OT, 
'»NF*R P(m) «*R ^TSJPT i 

•^hh: P(x) C^ x — m qRI Pi CDS ^C'ol '5ft <pp i '5ffit*R = am 3 + bm + c i 

x — m)ax 3 + bx + c(ax 2 + amx + am 2 + b 

qj^ — amx 2 _ 

amx 2 + bx + c 

ama: 2 — am 2 x _ 

(am 2 + b)x + c 
(am 2 + b)x — {am 2 + b)m 
am 3 + bm + c 

'SfRR, P{m) = am 3 + bm + c, ^©^K '5t’tt*R P(m) <*R *i»ih i 

$*fc?Rr Ptcsr rr i 

slfawl i (^fflE*R Rfw P(x ) *5*il'9i < p »ihR R^*tPt RR <flR? a c<T»lc*il RPrv 

RR, ^©CR P{x) x - a RRt «p<ic«i «ffit*R P(a) i 

2 RR: P(x) (& x - a RRT W RRtR ^NCRR ^ 0 ^«Rt R5R i 

RtR R#, '5fflt*R P 4RS '©t’R 5 ®! Q(x); '©k<.®l, 'StC’R IrRW, RR>®T x 4R WRI 


P(x ) = (a; — a)Q(x) + P 

Rtff© x = a RpTCR *f$, P(a) = 0 • Q(a) + R = R i 
^©RK, P(x) ^x-a^Rf^M RRt*T ^RC*R P(a) RER i 

$R|$RM fc. P(x) = x 3 - 8x 2 + 6# + 60 <R x + 2 RRf '©ffi RROT, W RtR? 


RRRR: CRC^s> x + 2 = x — (—2) = (x — a) CRRfcR a = —2, 
^©RT?, ^RF'R = P(—2) = (—2) 3 - 8(—2) 2 + 6(—2) + 60 = 81 
stf^sR i 4R «mRCM PTC&R S|R»'9ain>'8 ersiM RRt RRI 


adFsoal $,. Rpt P(x ) RRtRR 5 R|3[R R^t^tt RR 4R^ a ^ 0 RR, '©cr P(x) (& ax + b ^Rl 


«RRRE»T «ffl?»R P 



S. Rl<# P(x) = 36x 2 - 8x + 5 <& (2x - 1) RRt W RRt?r ^"R R*s RjCR? 


RRRR: fRtffR P 





9-4 + 5 


10 i 



88 




^ c l V. ^ P(x) = 5x 3 + 6a; 2 - ax + 6 <?F a: - 2 R<JT W®T 6 

'»(.<* a ’sfR ^ i 

P(x) X - 2 R?!t ^®T ^“R 

P(2) = 5(2) 3 + 6(2) 2 - a(2) + 6 = 40 + 24 - 2a + 6 = 70 - 2a i 

70 — 2a = 6 % 2a = 70 — 6 = 64 a = 32 i 

fc. P(x) = x 3 + 5x 2 + 6x + 8 JJS P(x) <?Fx-a4R?x-6^lRt«m 
<P^C®1 ^<p?, '»N£*R $lk<p c<Hlc.*i a 7 ^ 6, CENT'S R, a 2 + 6 2 + ab + 5a + 56 + 6 = 01 

»whh: P(x) (& x — a ^Rl P(a) = a 3 + 5a 2 + 6a + 8, 

»*R* P(x) (& x-bWl t P(6) = 6 3 + 56 2 + 66 + 8 i 

a 3 + 5a 2 + 6a + 8 = 6 3 + 56 2 + 66 + 8 

Rf, a 3 — 6 3 + 5(a 2 — 6 2 ) + 6(a — 6) = 0 

Rt, (a — 6) (a 2 + 6 2 + a6 + 5a + 56 + 6) = 0 

(a 2 + 6 2 + ab + 5a + 56 + 6) = 0, a ^ 6 

P(x) *HT5R y >IMR P(a) = 0 '©c<i 

P(x) <*r ^ < 1ln<p x — a i 

SRM: P(x) R^I%F x - a TOt = P(a), 

SIRS -*rs ^tt 0 i ^NK P(x) R?*# x - a W ftstBff i 

.'.x — a ^.cd^. P(x) <X|<p[l> tS^ftWi 
^Hlcun R’iD'o 

£|F®'88| 8. x — a *lf*r P(x) ^,*ftW ■$$, V ®C<1 P(a) = 0 3,C<1 1 

SRM: x — a, P(x) ^*1% ^s?TR ^Ilw«>fi5 Q{x) ’ft'QTlT *TR 

(RR P(x) = (x — a)<5(x) I 

«*WCT x = a Wit OT, P(a) = (a - a)Q(a) = 0 • Q(a) = 0 I 

'5iR<H io. CfNt'Q CT, P(x) — ax 3 + bx 2 + cx + d x — 1 

*rf*f \q (,<p<q«n a+6 +c+d=0^i 

^(/i <pR, a + 6 + c + d = 0i 
T5&& T, P(l) = a + 6 + c + d = 0 h^i^lW] i 
^T?, x - 1, P(x) «*RT [^*ttW I 





*o$1r 


5l'sp]|RFb<P dlPl 


8<t 


*IC*1 <pRi P(x) «*RT x — 11 

WI, fc*Wfes0* >ll*IWJ *tlt, 

P( 1) = 0 WfK a + b + c + d = 01 

x — \ *HTW wm CT c<^I c*i I ^*1% ^’ffW ^.c<i *lf*T 'Q c<p<5®i <i$ v inlfi><i 

tt. »IM <J>fa, P(x) = ax 3 * +1 6x 2 +cx+d ^*1% a + 0, d ^ 0 

<4^ x — r ^,*flW i (TNt'Q CT, 

^s) ' J lf*T r "5TI, '©w r, d <^f?T ^,*ttW RW I 

*0 *rfpf r = - SRFl-^Pf *8, WT p, d <*TsT ^<1tW « q, a «*RT 

^*ftW i 

^) ^*itw %*MttFB?r c?n^ c^Nt *im ct, 

P(r) — ar 3 + br 2 + cr + d — 0 ^t, (ar 2 + br + c)r — —d 

CTC^5 (ar 2 + br + c), r 'Q d ^cf^lJT, ^T?, r, d <lRsfl> ^*ttW i 

«t) fc*MlP8?r fcWff CSfcF Gi^lT *IRI C*f, 

P(r) = ar 3 + br 2 + cr + d = 0 



^t, ap 3 + 6p 2 g + cpg 2 + dg 3 = 0.(1) 


(1) <Sl^> *ft'STTt '*IRI ( ap 2 + bpq + cq 2 )p — —dq 3 .(2) 

<*T^ (bp 2 + cpq + dq 2 )q — —ap 3 .(3) 

4 , *R, ap 2 + bpq + cq 2 , bp 2 + cpq + dq 2 , p, q, d, a SiosjG^S, ‘ s Jff y T°^Ut I 

(2) CSlW ’It'QTlT m, p, dq 3 «*R* (3) C«tW ’tt'QTlT m, 

q, ap 3 <4^ i3<pfi> ^,' 5 1h < P I R>*^ p 'Q q <*RT ±1 g<pIg*iI ^<1h<p I 

p, d <fl?T q, a <fl?T '3'^ ^.*ttW i 

fc*fc3RT ^tl*4 c t Csfcsp W »ff CT, fc*M1tf03T ^t??0 

P(x) <4^ ^‘ ! 1h<P 'stMJ P(r) i*R\ P *lftot <P3l 

(.<!(.'© *HGT, r ^ ^,<ih<P (r = ±1 s '5j*lT J 1^.G , 1<1 

^*TtW (s = ±1 ^ i 






©K>U<f tlffo 


8<b 

P(x) = x 3 - 6x 2 + llx - 6 C4* ^*ttWF fagpR ^ i 

^Ifl: £Pr5 Ri*l% ^ ^ ^ = -6, W = 11 

r ijf^ <£R? P(x ) iflRT ' 5 lf^ x — r 'oiMws C4>R ®Hc<P, '©w r 

^5R*t$ -6 <*RT ^*ltW ±1, ±2, ±3, ±6 «*RT C^t ^ I 4*R r 4<1 «fl^t 
'sftsft WV P(x) <#^^#1 

P(l) = 1-6 + 11-6 = 0, ;.x-l, P{x) 4ft i£ftffi i 

P(-l) = -1 - 6 - 11 - 6 ^ 0, .-. x + 1, P(x) 4ft ^<1tW RTT i 

P(2) = 8 - 24 + 22 - 6 = 0, .\ x - 2, P(x) 4& <f|^ ^*ftW I 

P(—2) = -8 - 24 - 22 - 6 ^ 0, .\ x + 2, P(x) 4<T ^*ltW R* I 

P(3) = 27 - 54 + 33 - 6 = 0, .\ x - 3, P(x) 4R 4R# i 

c^s, p(x) 4R Risrr 3 <*r? 1^# i Rtarm ^*itw *ipqtit c^, ^©?jr p(x) <*rt 
wlwl RpT s|lc<P 'sw ^q<p ^c<i i 

P(x) = fc(x - l)(x - 2)(x - 3) k i 

x 4<r '*k& 5 'm&s wt Rmmi W CR*IT Rfef CT, k = 11 

P{x) = (x — l)(x — 2)(x — 3) i 

^T: CtfCTt P(x) fc**lt*fC* RRHR ^RJ 8WCT (x - r) ^N>lM« 

^*ltW lR*f?I <PC<1 P(x) C4 5 (x — r) qlsl '»Pt <PW P(x) ^ 

< l*lR»ul J l P(x) C4 5 P(x) = (x — r)<5(x) 'Sll^lM <?T*lt RR I t»MlM Q(x ) R^*t%r 
P(x) ^Ml C^lM 5 1 <P*I I '0|'®o*R Q(x) ^*ftW }R*f?I <PW 'Sfgpra ^c v © i 

i«. fcvIffiCT fitSpR ^RT: 18x 3 + 15x 2 - x - 2 i 

->wl4R: ^(/i <pRi, P(x) = 18x 3 + 15x 2 — x — 21 

P(x) 4R *R -2 Px = {1, -1, 2, -2} i 

P(x) ^plj 18 CRi> 

P 2 = {1, -1, 2, -2, 3, -3, 6, -6, 9 , - 9 , 18, -18} i 
P(a) R<. < it>*il <pR, <.<HI<.«i, a = - <£R\ r G Pi, s G P 2 i 

5 

a = 1 ^ P(l) = 18 + 15 — 1 — 2^01 
a = -1 SJ&, P(-l) = —18 + 15 + 1 — 2^01 









8H 


a = —- TO, P 

Zi 




^©<TK X + - = -(2x + 1) (2* + 1), P(x) «*RT ^’ftw I 

z z 

TO, 18x 3 + 15x 2 - x - 2 = 18x 3 + 9x 2 + 6x 2 + 3x - 4x - 2 


— 9x 2 (2x +1) + 3x(2x “I - 1) — 2(2x "I - 1) — (2x + l)(9x 2 + 3x — 2) i 
9x 2 +3x—2 — 9x 2 +6x—3x—2 — 3x(3x+2) —l(3x+2) — (3x+2)(3x—1) i 
/. P(x) = (2x + l)(3x + 2)(3x — 1) i 

*8. —3x 2 - 2 xy + 8 y 2 + llx - 8y - 6 <?F WllTO* i 


CTOT x 'Q iTO ^tf'STTf *TRT -3x 2 + llx - 61 

—3x 2 + llx — 6 = (—3x + 2)(x — 3) ^T$faT (3x — 2)(—x + 3).(1) 

TO* y Wp|v© iTO TOtt8y 2 - 8y - 6 i 

8y 2 -8y-6= {Ay + 2)(2y - 3) TOT {-Ay - 2)(-2 y + 3).(2) 

(1) « (2) 4* TO JfW <Ttf“f<T TOST TO, TO 

+2, -3 Wl*t -2, +3 ^5* '©i<rb$ TO T0CTO^ x TO 

y (£)* i 

ftafa tortm (—3x + Ay + 2)(x + 2y - 3) TOT (3x -Ay- 2)(-x - 2y + 3) I 

fcro* ct <tit>t *iii>i§, ®jmj toit xy <*et —3 -2+4-1 = —2 wi*t 
3 • (-2) - 4 • (-1) = -2 Wm <7rro *ttf* 1 

*9 *f*f P(x) = 2x 4 - 6x 3 + 5x - 2 **, TO P(x) <7F 1^#rf^© TOlt TO 
"TO^ TOTO *** 1 

(i) x — 1 ($) x — 2 (o) x + 2 

(8) x + 3 (fr) 2x — 1 (fc) 2x + 1 

*0 toto ^ttro ^ttoi toto fafa 1 

(i) TOT: 4x 3 - 7x + 10, TO<p: x - 2 
(^) 5x 3 — llx 2 — 3x + 4, '»l'st<P: x + 1 

(o) TOtJ: 2 y 3 - y 2 - y - 4, TOf^: y + 3 
(8) 'sl'stj; 2x 3 + x 2 — 18x + 10, '»l'st < P: 2x + 1 





8V 


©M>U<J flffo 


n) (Fruit'S CT, 3a; 3 - 4x 2 + 4x - 3 4? (x - 1) i 

?) 2x 3 + x 2 + ax — 9 x + 3 a ‘3? ' 5 rt*T 1?*f? I 

$) (Trait'S C?, x 3 — 4x 2 + 4x — 3 ?f*t%T 'fl<pf5 ^*lh<P x — 3 i 

?) P(x) = 2x 3 — 5x 2 + 7x — 8 ??, 'ow P(x) (& x — 2 'St’t <p<k.®i C? 

«N^ ?tW <£f& ^ICTJ Wfa ?*?I 

t) OTWQ OT, 4x 4 - 5x 3 + 5x - 4 ?f*l% i + l^i-l ?rf*m I 

W) W: 

(i) x 3 + 2x 2 — 5x — 6 (^) x 3 + 4x 2 + x — 6 

(®) a 3 — a 2 — 10a — 8 (8) x 4 + 3x 3 + 5x 2 + 8x + 5 

(<t) —2x 2 + 6y 2 + xy + 8x — 2y — 8 


>IWHlQl<I» 'Q ?lPt 

>iwwiQi4 ssm*? *iw? wa ?pr, ^ 

(homogenous polynomial) ?*Tf^ix 2 + 2xy + 5 y 2 «rtf*tfi> x, y ^ 4Mt> 

SiffsFF *iW? » 2) I 

ax 2 + 2/*xy + 6y 2 x, |/ Mt<M iwfl» ^ <nf%, OT<tlPT, a, h , b 

ftPRS 7 R , *lJf i x, y, a, h , b £lt'9W»M > Rw&'ll <PSl RC«1 fa*l 

*H3|fir ?f<# ?? i 2x 2 y + y 2 z + 9z 2 x - 5xyz x, y , 2 d®k.<ps F»*i 

>WV||R)<J> 1 (4«!K?T 2Sm*P *tW? 'SIM 3) 1 

fitful? 3lf*1 (Symmetric Expression): &®i<p 7 f?<iRi's c<pl(.*il 'ftw , tlf®lf^ 5 ?lf*t?r 

MWlMl «H*V, W <lf 

(symmetric) ?tf*l ?®IT ?? 1 

a + b + c a, 6, c ?*R?F? 1 a, 6, c W MC4IMI 

*«tR faPl*IO*l 1 if)«$elM, ab + be + ca *1a, 6, c MW^ 4?* 

x 2 + y 2 + z 2 + x,y + yz + zx x, y, z ' 5 ®TC^ stf^TSf <llPl 1 

2x 2 + 5xy + 6y 2 x « y WC4«I srf^T x « y 4ft 

RRiltil 2y 2 + 5xy + 6x 2 ^ ^ <3^ ^ %i 1 

<l1f*t (Cyclic Expression): R>*if5 t>«n<p ^R<il«i'© c<plc»il nlPic.'s sf^T ' 5 «T^ %StTf 
WU&3, si«m wwi( 

’ii^^Fs's *rt v ®c < i ^iPinjc^p ^ r®*i &«k,<p^ siiiR's ^<pn> ^ipi ^ 

£|R>^»( 5ltf*t (cyclically symmetric expression) ^®Tf ^?T 1 '5®l^’fPlt?r ^IK 
to? -ST5 btfl+lM WT ?? «fl^l ?lf*lW w-^sfw W 1 








31 'St , flf*ll'® < P ^iPl 


8b 



x 2 + y 2 + z 2 + xy + yz + zx <llPifi 5 x , y, z 4<pB ^iPl, 

x <4RT *lB < lC v ® y, y <£RT ’iPRc.'s z z <flRT *iB<lO© x ^Ic®! ^lPtfi> 4 <p<r. $llc<P l 
<£)<p$'»lc < q x 2 y + y 2 z + z 2 x *llPlB x, y, z D«u<P3 (4 <pB W-^Pw fllPl I 

X 2 - y 2 + Z 2 <ItBtB w- 35 fw <flPt TO, 4 V* X y z ^ Z <W 

x TOKR HlPlffr y 2 - z 2 + x 2 ^iPtC® TO UtPt <R??F iTO i 

fa# MM>H *lft w-^fw l £|S5FF w-^fw ?lPt Slf^TO ^ I C^TSPT, 

x 2 (y - z) + y 2 (* - x) + z 2 (x - y) <flPtfi> W-^fw, Sif^TO TOI ^f, fflPlto 
I^JI **TR RPRil y^[x - z) + z 2 (z - y) + 2 2 (y - a?) HlPt *ttTOl -Jim ^t 
■^lP0 <Rw iro i 

«5^J: ^ 6 PfR ^P<il(.-<f x, y i>«u<ps <ilPlc<p F(rc, y) '»il'<plc<i<i TO? x, y, z ^lPlo<p 

F(x, y, z) , oil < plw^ £|'®1<P ■ J jB v s <Pfll TO i 


■^IW: (7f%3 CT, - + ^ + — <flPtB SIN to ds^Pw i 

y z x 


w-gstw ◄yiJfin faaro 

4<p\ <nPtw $**ptc* to? 6 ! mm tot-4*it1tor <?$ i rwito*, *iiPifi>« 

tost ^*ltw cm tot to i wff to?t 4IPiBm> ctot s*rto *rr 
^*rtw $*t*tttfro ritorj to* 4^m fc**nro* fa# tot to to? «iPiB« w-ssfw « 
touiBh* fciPtfSj Rwmi to?t $**nro* fafa tot to i 

4 St^TOR ScsHJ (R, a, b, c b^CTO 

^*) c<P I CM I (a — b ) ^^ttW rc°i, (b — c) TO? (c — a) 'Q 

TO*-3 S PR* ^»ftW RW i 

*0 4 <f mm « ^ 'sdsn^r >rwiRw w-^fw % + b + c )« 

A;(a 2 + 6 2 + c 2 ) + m(a6 + be + ca) (.«HI(.*i k 'Q m i 

W$\-% Sddvoo #f^©, W-io'ST G£|f®f 






fro 




*0 ^RS <^' 5 H ^?r ct, t><y|<p^c s iN j i<p <sr i »il<.*m 'st»i) ^w?r R 1 ? •nwh ^r, 

$Rhr •'R ij^?r ' 3 T^ 5 t *I?P*R ?RR TO' i 

'Slta,<H id. bc(b — c) + ca(c — a) + ab(a — b) (& ^.’ItTO 5 fttSR^ ^RI 

■*hRR: ‘jsRJ *Rrf^ OT’ltCR to<#. i 

SfaR bc(b — c) + ca(c — a) + ab(a — b) 

= bc(b — c) + <?a — ca 2 + a 2 b — ab 2 

= bc(b — c) + a 2 b — ca 2 — ab 2 + (?a 

= bc(b — c) + a 2 (b — c) — a(b 2 — c 2 ) 

= bc(b — c) + a 2 {b — c) — a(b + c)(b — c ) 

= (b — c){bc + a 2 — a(b + c)} 

= (b — c){bc + a 2 — ab — ac} 

= (6 — c){bc — ab — ac + a 2 } 

— {b — c){b(c — a) — a(c — a)} 

= (6 — c)(c — a){b — a) 

= —(a — b)(b — c)(c — a) 

%sR sm illPlfliw a >*R^# P(o) a «*RT b (Ftfr <R, 

P(6) = bc(b -c) + cb(c -b) + b 2 {b - b) = 01 

(a — b) 2RS ^lf*R <4 <pR> ^*ftW i <4 1 *R 2prS 
<nf*tfi> W-^fw (6 - c) <*R* (c - a) $TO sm I 

2tR5 f^T TOlR >IWV||Rh> «*RT TOlR ’It'SHt Ct^i 

'oi*i3 ^*lln<p <jRi ^llc<p 45 ^ rc<i i 

TOR, bc(b — c) + ca(c — a) + ab(a — b) = k(a — b)(b — c)(c — a) .(1) 

c<HI(.«i k 'ii^R? 4^^ i a, 6, c *^R '8 ?«d (1) i 

(1) ^ 4 a = 0, 6=1, c = 2 *1$, 

l-2(-l) = A;(-l)(-l)(2) :.k = -1 

/. 6c(6 — c) + ca(c — a) + ab(a — b) = —(a — b)(b — c)(c — a) 
ifc. a 3 (6 - c) + b 3 (c - a) + c 3 (a - 6) WI 

^WT: 2RS illftRJM* a P(a) R«Ml TO a ««RT6 : #TC?I *lft, 

P(6) = 6 3 (6 - c) + 6 3 (c - 6) + c 3 (6 - 6) = 01 %*M1^ ^Ilft (a - 6) 

2RS '3lf*R ^■'IfW i 2kfS (6 - c) <*TO 

(c - a) ^TO 2firS ^*H*W i TOR 'PR TOfR ^ 


$cOlr 




'srajnr <nf*t 


(a - 6) (6 - c)(c - a) f^T WB >IWV||R)<I> <rtf% i ^®*fe ^ Trtffa 

W-^f^ W Wrtf^ HlPr A?(o + 6 + c) C^IICT k I 

/. a 3 (6 — c) + 6 3 (c — a) + c 3 (a — 6) = k(a — b)(b —c)(c —a)(a + b+c) .(1) 

a, b, c »ilw* (1) ^T5I i 

’ysKR (l)5R<fla = 0, 6=1, c = 2 *1$, 

2 + 8(—1) = fc(—1)(—1)(2)(3) ^tfc = -H 

(1) «fl fc = -1 *lft, 

a 3 (6 — c) + 6 3 (c — a) + c 3 (a — 6) = —(a — b)(b — c)(c — a)(a + b + c) I 
wils.fH iS. (6 + c)(c + o)(a + 6) + o6c ^S*IIig<p facsHS ^ i 

a «*RT P(a) ^ a -6 - c *lft, 

P(—b—c ) = (6+c)(c—6—c)(—6—c+6) + (—6—c)6c = 6c(6+c)—6c(6+c) = 01 
^ 5 ^ ^Ttf (a + b + c) 2fW ^ItW i f^T 

■snsifa wrifapF w-^fw ^ 9 t^t >5'?r >imi<i i ^s?t° 

^ m\<\ WrtfspF k(a? + 6 2 + (?) + m(bc+ca + ab) 

wi, onipt k « m ^ i 

.\ ( b+c)(c+a)(a+b)+abc — (a+b+c){k(a 2 +b 2 +c 2 )+m(bc+ca+ab)} • • • (1) 
a, b, c 6t*y (1) ^v©j I 

(1) 4 Ht IOT o = 0,6 = 0, c = 1 4^? a = 1,6 = 1, c = 0 *t1^, 

0 = k <4^ 2 = 2(k x 2 + m) .\ A: = 0, m = 11 
<4*I*T k'Qm (6+c)(c+a)(a+6)+a6c = ( a+b+c)(bc+ca+ab ) i 

■sps^j: i£ <*rt ironies* sm *Nfc?r i^ <iw is 

^ mPr $fl>t4 ^ i 

^3T: a, 6, c 4 <T 

a 3 + 6 3 + c 3 — 3a6c = (a + 6 + c)(a 2 + 6 2 + c 2 — ab — be — ca) 

sim-. ssm cpnicst i 

sfsfa (^P# %5t*flf*if^ slU^lT s^Ift 
o 3 + 6 3 + c 3 — 3 abc 
— (a + 6) 3 — 3 ab(a + 6) + c 3 — 3a6c 
= (ot + 6) 3 "he 3 — 3o6(d-I - b + c) 

= (ot + 6 + c){(o + 6) 2 — (o + b)c -\- c 2 J — 3ot6(fl + 6 + c) 






<t\ 


= (a + b + c)(a 2 + 2 ab + b 2 — ac — bc + c 2 ) — 3 ab{a + b + c) 

= (a + b + c)(a 2 + 6 2 + c 2 — a6 — be — ca) 

(>|V|V||Rh> W 

a 3 + 6 3 + c 3 — 3a6c a ^*1% P(a) a = —(b + c ) 

P{—{b + c)} = -(6 + c) 3 + b 3 + c 3 + 3(6 + c)6c = (6 + c) 3 - (6 + c) 3 = 0 

a + b + c i)<pfD i a 3 + 6 3 + c 3 — 3 abc R>*i 

W >|V|i||Ql4 'SllPlfD^ ^*t?r ^*rtw A; (a 2 + 6 2 + c 2 ) + 

m(a6 + be + ca) 'oiMws (TKft*? k 'Q m ^<P i a, b 'Q c TO 'SMj 

a 3 + 6 3 + c 3 — 3a6c = (a + b + c){k(a 2 + 6 2 + c 2 ) + m{ab + bc + ca)} 

4*I1FT 8WCT o = l, 6 = 0, c = 0'Q*fc<Ja = l, 6 = 1, c = 0 fc = 1 

TO* 2 = 2(fcx2 + m) fc=l^l=2 + m => m = -11 

a 3 + 6 3 + c 3 — 3a6c = (a + 6 + c)(a 2 + 6 2 + c 2 — a& — be — ca) I 

d. a 3 + 6 3 + c 3 — 3a6c = |(a + 6 + c){(a — 6) 2 + (6 — c) 2 + (c — a) 2 } 

SfaM: a 2 + 6 2 4- c 2 — a6 — be — ca 

= |(2a 2 + 26 2 + 2c 2 - 2a6 - 26c - 2ca) 

= |{(a 2 - 2a6 + 6 2 ) + (6 2 - 26c + c 2 ) + (c 2 - 2ca + a 2 )} 

= |{(a-6) 2 + (6-c) 2 + (c-a) 2 } 
a 3 + 6 3 + c 3 — 3a&c = |(a + 6 + c){(a — 6) 2 + (6 — c) 2 + (c — a) 2 } 
is. *lf*f a + 6 + c = 0 TO, '®w a 3 + 6 3 + c 3 = 3a6c i 
'ai^Pmhs H. *lf*f a 3 + 6 3 + c 3 = 3a6c TO, '©w a + 6 + c = 0 a = 6 = c i 
>b\ (a - 6) 3 + (6 - c) 3 + (c - a) 3 ^*imw floW TO i 

*lf% A = a — b, B = b — c, C = c — a i 
yl + B + C = a — 6 + 6 — c + c — a = 0i 
4 3 + 5 3 + C 3 = 3ABC i 

Wffc, (a — b) 3 + (6 — c) 3 + (c — a) 3 = 3(a — 6)(6 — c)(c — a) i 



*o$tr 


5l'sp]|RFb<P dlPl 


<p|«r: ^h(.<p Rcsl*)®! <p<i: 

(» a(b 2 — c 2 ) + b{(? — a?) + c(a 2 — b 2 ) 

($) a 2 (b — c) + b 2 (c — a) + (?{a — b ) 

(®) a(b — c) 3 + b(c — a) 3 + c(a — ft) 3 
(8) bc(b 2 — (?) + ca(c 2 — a 2 ) + ab(a 2 — b 2 ) 

(<t) a 4 (b — c) + b 4 (c — a) + c 4 (a — b) 

('b) a 2 (b — c) 3 + b 2 (c — a) 3 + (?{a — b) 3 
(*\) x 4 (y 2 - z 2 ) + y 4 (z 2 - x 2 ) + z 4 (x 2 - y 2 ) 

(V) a 3 (b — c) + b 3 (c — a) + c 3 (a — b) 

... x 2 — yz y 2 — zx z 2 — xy _ _ 

*0 Wi -— = -=-- ^ 0 ^ 1 , 

a b c 

'©W (FNT'Q CT, (a + b + c)(x + y + z) = ax + by + cz\ 

’t) ^ ( a+b+c)(ab+bc+ca ) = abc'SS, V ©C<1 CT, ( a+b+c ) 3 = a 3 +b 3 +c 3 i 


(Rational Fractions) 

^ «>^k*|(.<P 'SJfFf ^Tt I CWT 

x _ a 2 + a +1 

7-77-77 ^ 7-777-7 1 

(x — a)(x — b) (a — b)(a — c ) 




(a — b)(a — c) (b — c)(b — a ) (c — a)(c — b) 


_ . a b c 

(a - b)(a-c)^(b-c)(b -a) (c - o)(c - b) 


(a — b)(c — a) (b — c)(a — b ) ( c—a)(b — c ) 

a(b — c) + b(c — a) + c(a — b) 

—(a — b)(b — c)(c — a) 


—(a — b)(b — c)(c — a) 

*> ai -( b ~ c > 2 + 62 ~ < c ~ a ? + c2 -( a ~ t ) 2 
** ' (a + c) 2 -»{a + bf‘- c‘ (6 + c) 2 - a‘ 







<t8 




-'. ■.- I . -n —1 (a + b-c)(a-b + c) a + b-c 

(a + b + c)(a — b + c) a + b + c 

m*m*= ( ; + b L -f' > -“ + c l = b+c - a 

(a + b + c){a + b — c) a + b + c 

■%-aCT - (c + a-b)(c-a + b) c + a-b 
(d + 6 + c)(6 + c — a) a + b + c 

, a + b — c b + c — a c + a — b 

£tw *flM -7-1-7-1-7- 

a+b+c a+b+c a+b+c 

a + b — c + b + c — a + c + a — b a + b + c 


wf $>. ^rn W: 


a + b + c 

(ax + 1) 2 


+ 


a + b + c 
(ay + 1) 2 


(x-y)(z-x) (x-y)(y-z) 


= 1 


+ 


(az + l) 2 
(y- z)(z-x) 




(ax + l) 2 


+ 


(ay +1) 2 


+ 


(az + 1) 2 


(x-y)(z-x) (x-y)(y-z) (y - z)(z - x) 

(ax + 1 ) 2 (y - z) + (ay + 1 ) 2 (z - x) + (az + l) 2 (x - y) 


(x - y)(y ~ z)(z - x) 


( 1 ) 


(i) 


(a 2 x 2 + 2ax + l)(y-z) + (< a?y 2 +2 ay+ 1) (z - x) + (a 2 z 2 +2 az +1 )(x-y) 


= a 2 {x 2 (y-z)+y 2 (z-x)+z 2 (x-y)}+2a{x(y-z)+y(z-x)+z(x-y )} 


+{(y - z) + (z-x) + (x- y)} 
x 2 (y - z) + y 2 (z - x) + z 2 (x - y) = -(x - y)(y - z)(z - x) I 

x(y — z) + y(z — x) + z(x — y)= 0 (y — z) + (z — x) + (x — y) = 01 


(1) ^ — a 2 (x — y)(y — z)(z — x) I 




-a 2 (x-y)(|/-^)(z-rr) 
(x - y)(y ~ z)(z - x) 


= —a 2 1 




1 


+ 


2x 


+ 


4x 3 


x + a x 2 + a 2 x 4 + a 4 


+ 


8x 7 


a 8 — x 8 


^TSTNl^T: SprS 'Q 

4x 3 8x 7 _ 4x 3 8x 7 

x 4 + a 4 a 8 — a; 8 x 4 + a 4 (a; 4 + a 4 )(a 4 — x 4 ) 
4x 3 ( 2x 4 \ 4a; 3 a 4 — x 4 + 2x 4 

x 4 + a 4 \ a 4 — x 4 ) x 4 + a 4 X a 4 — x 4 


*o)1r 








<t<t 


4x 3 a 4 + x 4 4x 3 
x 4 + a 4 a 4 — x 4 a 4 — x 4 

^ c<ih1<P«i 

2x 4x 3 _ 2x " 2x 2 

x 1 + a 2 a 4 — x 4 x 1 + a 2 _ a 2 — x 2 



2 x a 2 + x 2 _ 2x 
x 2 + a 2 X a 2 — x 2 a 2 — x 2 
a — x + 2x a + x 1 

o 2 — x 2 a 2 — x 2 a — x 


v 6 + c c + a 

(a — 6)(a — c) (6 — c)(b — a) 

*t) - 03-1 -+-- 

* (a - b)(a - c) (b - c)(b - a) 


bc(a + d) 


ca(b + d ) 


' (o — b)(a — c) (b — c)(b — a) 
v a 3 + a 2 + 1 b 3 + b 2 + 1 
(a — b)(a — c) (b — c)(b — a) 
. a 2 + be b 2 + ca 

^ (a — b)(a — c) (6 — c)(b — a) 


a -\- b 

(c — a)(c — b) 
c 3 -l 

(c — a)(c — b) 
ab(c + d) 

(c — a)(c — 6) 
c 3 + c 2 + 1 
(c — a)(c — b) 
c 2 + ab 
(c — a)(c — 6) 


(Partial Fractions) 

^«Tf ^ i 

Q™ _ Q 

*m CM TO: 

x 2 — 5x + 6 

3x - 8 _ 2(x - 3) + (x - 2) _ 2 1 

x 2 — 5x + 6 (x — 3)(x — 2) x—2+x—3 

4«m?r sm $r> w^i TOK 

iV(x) 'Q D(x) 'S'OiR. x TO N(x) TO ' 5 Tl3jt TO D(x) TO ' 5 Tl31t 

'JTC’W TO, '®kc<n 'TOTv*tfi> 2ifS ^SStK"! (proper fraction) TOT TO i TO 7V(x) TO 'srtmt 
TO D(x) TO *lhl4 TOt*T ^sfTOT ^5 '5TO (improper fraction) 






©M>U<J flffo 


<tb 


^®!T i CWT, 


x 2 + 1 


2x 4 


gj^o 1- 'Q 


x 3 + 3x 2 + 2 


(x l)(x “I - 2)(x — 3) ' x +1 x + 2 

i ct, ^rst^© toto *ito ^ ^mt to 

®!TO 9 f 5 tt,c«llc<p ^iPTuh : TO' *# OofRM) 

i£f^ £|^s '5?|t«I*fa CTOp»[ ^ 2|TO ^t *Rl I 

X 3 + 3x 2 + 2 , 2 r.\ 6 

= (x 2 + x - 2) + 


CWT, 


x + 2 


x + 2 


RR>*1 TO'fa 2t^5 ^f!W '»*lk“l(.<P #5lW WvC*t ^f, ^\ fTO ^fat ^ff 

TOtl 


^) TO TO « TOlFsRf*^ ^<TO TO 1^ CTtFTt? C^IFff *PRI^% ^ ^T i 
*0 tot to?t ^s to^ ^ ^rt «m<p ^ ^mr ^Rt tot 

«TTO ^5 ^ •*£«'©* <PSC'© ^ I 

n) TO TO TO^ « ^1^#^ TO TO (PT^m TOR#?T ^' 

*T) TO TO TO CTOff *pRIl5J% i 

«) TO TO « RvilviRRl'G ^*TO TO TO TO4fi>« ^HUl^ ^d> i 


TO TO « 4*v||vi>RPtf} TO R 5 ^ M^WN <3TO *fcHHl^fe ^ ^t 

w r; r _ 7 ^ 

*«. 7 -r--r W W*RF ^HtWf 8RPt*t W I 

(x - l)(x - 2) 


.,, . 5x - 7 /i 

^wl*lRT: - - —7 -— =- - + 

(x — l)(x — 2) x — 1 x — 2 

(i) <*rt (x - i)(x - 2 ) m\ »pr TO *t$, 

5x — 7 = yl(x — 2) + B(x — 1).(2) 


B 


( 1 ) 


Tit x 'SItTO ^»J i 

TO (2) dRT x = 1 *T$, 5 - 7 = 4(1 - 2) + B( 1 - 1) 

^T, -2 = -A, /. A = 2 

TORT, (2) iRT ^5?TTO x = 2 ^TO 10 - 7 = >1(2 - 2) + B(2 - 1) 


%3 = B, .-. B = 3 

to a to b «*rt 'srm (i) 4 TOst *f$, 

_ 7 O Q 

7 -T7-r =-+-; sm TO 1 *# ^rkf 5 !^ TOc*t fim to i 

(x - l){x -2) x - 1 x - 2 

■sps^j: sm 2fTO CT TOt«r TO^ WT ^Rr I 







31'St , flf*ll'® < P ^iPl 




x — 1 x — 2 


2(x - 2) + 3(x - 1) 
(a; — l)(x — 2) 


5x-7 

(x — l)(x — 2) 




*8. 


' 3 T*lt*(t 5 T: *#, 


x + 5 


(x — l)(x — 2)(x — 3) 
x + 5 




A = 3i 


7 = -B, Z? = —7 1 


(x — l)(x — 2)(x — 3) — x — 1 x — 2 x — 3 

(1) (x - l)(x - 2)(x - 3) TOt ^ *lft, 

x + 5 = A(x — 2)(x — 3) + B{x — l)(x — 3) + C(x — l)(x — 2).(2) 

(2) <4RT x ^ 'WI 

(2) x = 1 *1$, 

1 + 5 = A(—l)(—2) =► 6 = 2 A =► A = 3 1 

wfit?r ( 2 ) x = 2 ^ror *n^, 

2 + 5 = B(l)(-l) =► 7=-S, B — —7 1 

(2) x = 3 : #R3l 

3 + 5 = C(2)(l) ^t8 = 2C^TC = 4i 

A, B C <4* lift (1) «fl *lft, 

x + 5 _ 3_7 4 

(x — l)(x — 2)(x — 3) — x — 1 x — 2 x — 3 

*N*T ’'ll'® ^RRT Wl'A '0|(. v l**1‘l J l»lh ^T, ®iwi V||'® 

'®l(.' y l 1 R*l ^»3(.'® ^?T 

( X ~ 1 K X ~ 5 ) ( ^ TSffcrfif^ ^ l 

(x — 2)(x — 4) 




4 , *fn?T «i<ic<p AA A\A\ <psg«i 1 ^ 1 

_ ^ (x — l)(x — 5) .A B . . 

(x - 2)(* - 4) = 1 + ^2 + ^4. W 

(1) *SA (x - 2)(x - 4) W t'f W *1$, 

(x — l)(x — 5) = (x — 2)(x — 4) + A(x — 4) + B(x — 2) 

(2) 4A x = 2, 4 <lta *T$, 

(2 — 1)(2 — 5) = A(2 — A) A[, A = ^ 

TFSfr-br, iSbb'M W-io^r GSlft 





<Hr 




(4 - 1)(4 - 5) = 5(4 - 2) ^t, B = 

Zi 

A <1R? B <*RT 'SlK (1) <3 ’fit, 


(x - l)(x - 5) 2 

(x — 2)(x — 4) 2(x — 2) 


O 

—-- i 

2(x - 4) 


--—-—-- (& ^^UtOTl W i 

(x - l)(x - 2)(x - 3) 


^t?ft 'oft <p*c«i 2 1 

__ A 2x 3 ABC 

(x-1)( I -2)(i-3) =2+ ^T + ^2 + ^3. 

(1) ^ fcwtro* (x - i)(x - 2)(x - 3) ’fit, 

2x 3 = 2(x — l)(x — 2)(x — 3) + A(x — 2)(x — 3) + B{x — l)(x — 
+C(x — l)(x — 2).(2) 

(2) x = 1, 2, 3 ’lit, 


( 1 ) 

3) 


2 = A(-l)(-2) %A = 1; 16 = B(l)(-1) % B = -16 

54 

54 = C(2)(l) %C= — = 27 

z 

A, B, C iSRT'srR (1) 4 ’tit, 


(x — l)(x — 2)(x — 3) 


= 2 + 


x — 1 


16 

x — 2 


27 

x — 3 




^l 5 ? TO <lh®<l 'S ^tUrF ^ ^ 

t sm*\ w i 
(x - l) 2 (x - 2) 


_ I ■ . X XI JD O 

^l^lKPT: *tlt ---rr = - - + t -TVo H-o 

(x — l) 2 (x — 2) x — 1 (x — \y x — 2 

(1) «*rt (x - i) 2 (x - 2 ) TOt to *rit, 

x = j4(x — l)(x — 2) + B(x — 2) + C(x — l) 2 .(1) 

(2) 4<T x = 1, 2 ’tit, 

1 = B(1 - 2) ^T, 5 = -1 <*R* 2 = (7(2 — l) 2 ^t, 2 = C 
TOra, (2) «a x 2 <*rt *iShfv© to ’tit, 

0 = A + C ^t, A = -C = -2 


C — 2 


$cOtr 






*oStr 


'srajnr <nf*t 


A, b«wc^ iH (l) 4 *(1t, 


ft?# i 


(x - l) 2 (x - 2) “ x - 1 (x - l) 2 x - 2 

W ^ qfc* ft^ C^lCTt ^<11^ ^ 'sff: 


*br. 


<?F W°?*t sm W 


" »ivi i . / . ^ HIM ~ n i ^ 

(x — l)(x 2 + 4) 

Tpflqfa* qfif - — - = - 1 - — — — . 

’ (x - l)(x 2 + 4) ” x - 1 + x 2 + 4 

T§\5?T*t^CTS ( x — l)(x 2 + 4) ^fiit *pr ^or 

x = A{x 2 + 4) + (fix + C)(x — 1).(2) 

(2) 4 x = 1 *lft, 

1 = ,4(5) => A = i 

x 2 'S x ^ <PW *lft, 

A + fi = 0 • • • (3) <*ra* C - B = 1 • • • (4) 

(3) ^ 4 A = - '#0 *tft, fi = -- i 

5 5 

(4) ^ 4 fi = -1 *lft, C = 11 

5 5 

4^, A, fi « C m W{ (1) *T° 4 -#0 *t$, 


1 

_ 5 


x 4 
_ 5 + 5 


x — 4 


(x — l)(x 2 + 4) x — 1 x 2 + 4 5(x — 1) 5(x 2 + 4) 

*rr ftt# i 


'S 




x(x 2 +1) 5 


*N> ^ w’Jiwk <PC«J<pn5<q ^ 

(& Wf W i 


_ , . 1 A Bx + C* Dx + E , 

/ 2,1)2 —-'- 2 . -, + / 2 i i)2.(■ 

x(x 2 + l) 2 X X 2 + 1 (X 2 + l) 2 

(i) «£rt fcwiw x(x 2 +1) 2 m\ »pr to *ift, 

1 = A(x 2 + l) 2 + (fix + C)(x 2 + l)x + (fix + fi)x 
= A(x 4 + 2x 2 + 1) + (fix + C)(x 3 + x) + fix 2 + fix 






ScpVStf Vtffys 


too 


% 1 =Ax 4 + 2Ax 2 + A + Bx 4 + Bx 2 + Cx 3 + Cx + Dx 2 + Ex .(2) 

(2) *IW x 4 , z 3 , z 2 , z «fl?T W 4^? W *11^, 

A + B = 0, <7 = 0, 2,4 + B + £> = 0, <7 + E = 0, A = 11 
<7 + £ = 0 C® (7 = 0 *11^ E = 0 i 

A + B = 0 Qo A = 1 B = - 11 

2A + B + D = 0CSA = 1^B = -1 D = -11 


A = 1, B = -l, (7 = 0, D = -l<£|^£ = 0i 

(1) Tv^A, 5, <7, D « E <*RT "SIH ^Plor *11^, 

1 _ 1 z z 

z(z 2 + l) 2 z 


z 2 + 1 (z 2 + l) 2 


*rf %<# WKPft* i 




^0 


z 2 + z + 1 


z 3 + z 2 — 6z 
z 2 


(z — l) 3 (z — 2) 


«0 

*) 


z 2 

z 4 + z 2 — 2 

1 

1 — z 3 


•Q 

*) 


z 4 + 3z 2 + 2 
2z 

(z + l)(z 2 + l) 2 


i. to? 

a + b + c xy — yz + zx ’t) z 2 — y 2 + z 2 ^f) 2a 2 — 5 be — c 2 

P(x, y, z) — z 3 +y 3 + z 3 — 3 xyz 3.C«1 
(*) P(x,y,z) 

(a) p(x, y, z) sifamift 
(in) P( 1, -2,1) = 0 
%RT 

i, ii *t) i, in *1) ii , Hi ^T) i, ii, in 

z 3 +pz 2 - z - 7 ^ItW z + 7 ^<?T to? 0^8^ SfcSt?T ^'Q l 

0. P ^ *lH ^P'O? 





*o$tr 


5l'sp]|RFb<P dlPl 




-7 *0 7 n) — 477 

7 

8. t[ s t^«T W? 

^0 (x— l)(a;—1) ^) (a;+l)(a;—2) *t) (x— l)(rc+3) ^T) (x+l)(x—1) 

d. x A — 5a; 3 + 7x 2 — a <4<pfi> ^,*ttW x — 2 Rt«i, CENT'S C*f, a — 4i 

'b. ’*!£•? P(x) = ax 5 + for 4 + cx 3 + cx 2 + bx + a a, b, c a ± 01 

C*f, x — r P(x) <^RT ^,*ttW "5$, 'OM P(x) <4^ '»ilw < pf5 ^*ll'i<P 
^C<1 (rx — 1) I 

e \. ^Mnc* 

a; 4 + 7a; 3 + 17a; 2 + 17a; + 6 
*0 4a 4 + 12a 3 + 7a 2 - 3a - 2 
*0 x 3 + 2x 2 + 2x + 1 

^0 a;(y 2 + z 2 ) + y( 2 2 + x 2 ) + z(x 2 + y 2 ) + 3 xyz 

«) (x + 1 ) 2 {y - z) + (y + 1 ) 2 {z -x) + (z + l) 2 (x - y) 

■&) b 2 c 2 (b 2 - c 2 ) + c 2 a 2 (c 2 - a 2 ) + a 2 b 2 (a 2 - b 2 ) 

15a; 2 + 2xy — 2Ay 2 — x + 24 y — 6 

W) 15a; 2 — 24y 2 — 6.z 2 + 2 xy — xz + 24 yz 
^ 1113 

l r. — + — + — = —— <FF%3 CT, be + ca + ab = 0 Wfaf, a = b = c i 

a J ¥ ¥ abc 

^ x = b + c — a, y = c + a — b, z = a + b — c Cleft'S CT, 

x 3 + y 3 + z 3 — Zxyz = 4(a 3 + 6 3 + c 3 — 3a6c) i 





©K>U<f tlffo 




ii. 


^Htwr ^?T: 
_v 5x + 4 


»D 


x(x + 2) 
x 2 — 9x — 6 

x(x — 2)(x + 3) 
x 2 


*0 

*0 


X ~h 2 


x 2 — 7x + 12 
x 2 — 4x — 7 
(x + l)(x 2 + 4) 


(2x + l)(x + 3) 2 

i^.. x, y, z F(x, y, z) = x 3 + y 3 + z 3 — 3xyz I 

C p F !? tt v 8 CT, F(x, y, z) ^.tFil <llPl i 

*0 F(x, y, z) (& ^' 9 llnc<p ^?T F(x, y, z) = 0, (x + y + z) ^ 0 

Wit'S CT, x 2 + y 2 + z 2 = xy + yz + zx i 

*0 *lfi? x = (b — c + a), y = (c + a — b) 4^? z = (a + b — c) 'sw Wit'S 
CT, F{a , b, c ) : F(x, y, z) = 1 : 41 

P(a, b,c ) = (a + b + c)(ab + bc + ca ) <4^ Q = a~ 3 + b~ 3 + c~ 3 — 3a -1 6 -1 c -1 1 
P(a,b,c ) <ttf*t tot ^3T*f W i 


i«. 


(5 = 0 ^c«i, SfstH W CT, a = 6 = c Wfaf ab + be + ca = 01 

*0 P(a, b, c) - abc ^ Wit'S CT, -— * = i + i + 4 ' 

(a + o + c) 7 a 7 b 7 c 7 

i8. P(x) = 18x 3 + 6x 2 — x — 2 Q(x) = 4x 4 + 12x 3 + 7x 2 — 3x — 2 1 

■^) wmwiISfl jhot fstfa ^ i 

P(x) 

1 *t) 3x + 2, P(x) ^ <3<pfi> ^' 5> tlW ^=1 b '3'?T ' s It = T 1%®f?T i 

q™2 _ 9 

?f) ——— £to»t ^ I 

<?(*) 

id. o«l<P x P(x) = 7x 2 — 3x + 4x 4 — a + 12x 3 

Q{x) = 6x 3 + x 2 — 9x + 261 

p(x) t^r «*rt ^5 w tor w i 

*l) p(x) ‘3'?r t£)<pfi> ^,*itw (x + 2) a ^ ' s rt 5 T ft*f?t ^?r i 

*0 wit's ct, P{x) ^ Q{x) *flrar <*to> ^*ftw Rhwih i 





T 5f s Ut?T vD 


' solfaF ® ( Geometry ) 

v^r« ( 23 % wtftfro ftorom? tottm « 4? f?tos tortm to toito 

toto to to 1 9 % tom 4 wi^ tom# TO 5 *® ^tot *ftro tot i 

^ ^*1% to©? 9ito ftorom? tornmm ^srfto®? toto toto \ <s 

m?^m® touto? to to ^srfto? TOto *n?*tr TOt ?<mn? i c? to 5 tom 
w ?iwi to^TOm? totnrni? ??to® totto, f^fm tom to ^srftoro? TOtr 4?? 
toMi«kro ton«ra voi»jPi , »qins f?t? v ®iic«ii®*ii ?mt ?£? i c*m ^tse? ^wk’irnic.^m 

to’ftm <4?v 4 ? 1?*^to qmro to? 1%t% ?^'*i%3to s ^rom?t 'Q TOFm^rof^TO?? 

'=r«'g« tot ?5? 1 

<3 to? c*nm to^to - 

► to '®iR>wc < m *rt?«it ?jmjt to?® to? 1 

► fTOcTO^toTO3?to?1%t%?5c? toj totro^i smt? ^ gfc?it9t?mff© toc? 1 

► Qi^cst^ < if5c<p«, ^ j , hR>'® to*iM’]H smm 'q snmt? <pso® *tt?rcm 1 

► m^)9p: < ^©? toTO to? 'q £Rmt? <pso® *tt?c? 1 

► toTO to? « slow ?m??© to? 1 


ffisifcsmjpr Tpif^s 'sitwMt 


to? to? m 'boo w tot to^ to #to ftoro? (to litto? jso-^i 

filto^ 8c&(t) TOC33# Qi'gc.era ^<pIo '®i'»r'a to’ftm (theorem) ?to <pw*i i 

< 3 ^ toTOfc w mmt^to ttoroc?? toTO to TOf® 1 to ?m toq stm >000 
wTOtto%^^#TOfto? 4^toTOfi>TO^ ?mmtoi1toTOc??toTO 
f?tostc? to? to ?m 1 % mw% tom 4 ? to? w?t 1 ^ 4 tot cron 
to? <wmtTO?ti ^tot 4? ?to «1?^ 'eiiwiwi to? 1 


to*ftmi (totc3i?k??toTOj). 4? 5 ft> f^i^st?'srf^^st? to???tTO?? 

c**m*w ^*t? ?m? to ^ito® mtorom? ctoto? TOto to? i 





flffo 


C" 


a 


-5' 


a v 


\ B 



B" 


A' 


fowl ABC ^»ic«pI^ Qj'Sj'sr i ABAC BC 'oifo'jj's? i BC^f^C^ 

£<HWl 'o|'wp*i <PHC«1 <?I C^3RF«T ^ ^Rf AB 'Q AC <*RT 

'®i«P'i <F><K.«1 'alcis (W3IWra ^ ^ i 

4*IK?T BC 2 = BB'C"C ^<WWM = a 2 , AB 2 = AA'B"B WM 

- c 2 , <*R* CA 2 - CC'A"A ^<WWM CWI - b 2 i 

BC 2 = AB 2 + AC 2 a 2 = b 2 + c 2 i 

^i^c<pI% Isrgcsf^ '»i>((.<pl c t ^«Rt <il$qtii<i 6 = 8 OT.ft. ^0 = 6 
ot. 1^. 1*wtc s ikiC'>m 'srtwr ^rr ^ frt^j a = 10 <?r;ft. i 

c-mc<t*IciI ^ frtc^?r fwi ^©t?r w i 

&wm \ fcws). c^n?rr ft'gieri 

vfaps WH $ ^1$JT $*l* ^ftoTOT t*M*Mil *Wfi3« w 

C*tTO 4\$*UM ^•0'S& Cipt'tfo >WM>M ^ I 


B 



$*KSRT to AABC iRT tor> ^na*OT A5, 5(7 « AC i 5(7 ^*T $*RT 
<pfwWl*l t**Wl*P«| <3J*fa Tj^ AB 'Q AC <3^ ^*RT vsiJwpvs (,nq»t£]«p(;w|^ TfSjftJ?' 

*P!HI BC 2 = A5 2 + AC 2 ^t, a 2 = 6 2 + c 2 I Z5AC >I^C<M c t i 

*|# AA5C 4<r A5, BC « CA ^1$JT frNj 6 (TT.ft. 

io c*r.ft « 8 <?r.ft. abac wil *wt4M i 


*o*1r 









AB 2 = 6 2 <7tR = 36 <?fR, 

BC 2 = 10 2 C*rR = 100 <?tR, 

AC 2 = 8 2 <?iR. = 64 ctR., 

5C 2 = 100 = 36 + 64 = AB 2 + AC 2 i 
ABAC = 90° = i 

R^ 'o(R»c*P v t (Orthogonal Projection of a Point): c<plWl RPn> 

wIcmI Rj?r 'oiR>c'»p’i <i®k.v» c 5 !^ Rj c*^ ^ RRu c?Nfa T&*t?r 'oifwpv® *lliRt«» 

^lii i »i(.*i <pR, XY 4^(5 RPrv P (.*i(. < plc r il R*^ (Ru>s Idoa) i p R*<j 

xy pp' p' i p' Rj xy 

p R^ 'oiR>c‘*i* 9 i i c<pic.*il RPRs am ^5*t?r t<pic*ii R^ ^<p15 R*j 1 



X P' A' B' Y 


CSNtePtil 'o|R>w*f (Orthogonal Projection of a Line): *lR, AB 2fHs 

R^n A'Q B (^*fcM Ito) 1 A'Q B Rj XY <^lt? 'oifwp'© «W ^H^C5I 

AA! « BB' 1 AA! *tmR* A! BB' *imRs B' i A'B' ~$m 

XY C?Nt?T^*t?r AB C?NKt*t?r 'oil«w < t i ^ssk, OT*ff 'o|wpc»i<i "siTwr 'oiR>t’»P v i 

RR wt^?n ^ A'B' xy c?pffir $*rt ab <3r*rrsx*m ^»ir na i 

$*fc?i3' to ab csrwr xy «w w* ab = a# ^ i <s wt c«tw 

*nR c<piwi «w c«4c<pic*ii «w 'oiRjw’i i*Rt> Rj i <?r cwr 

% 'aifkwm 

«v<u: 

i. ctm c?t*m ^*t?r c^t Rj <?iw *imRj^ <Sr R^ i 

$, c^t c<r*M $*t?r ^ c^im Rto-n R^^m^Nj^pji 

0 . c^h c^tm *Jr >iiii^H <?m Growl* frR «Jr 


'SRT-&, *tf^, c&^r-io'sr csPT 







^ ®ifct j sK*i?r *rfatm 

<K*i4fi> «fo^*[<fc*wi3ra wt fc*wm ^r i 


$*wt*tr o. t^c«tn *3fn?Ftm fa#® ^tf?r fc*i* dr c^tm 

>ifafa» ®hj ^ fc*i* c%A*w »*ro dr ^ ^sr wwiwi <*wfl> « 

^fir $*i?r ®r*t? ^ cwpim fat^i* >wfi34 wi i 


fa*mt^R: ABC Bittern ABC A 5 fWt, AB **MW>IC*l4 fa#5 ^ 

BC * AC i 


bc a\$$ <ifa5t«:7*t?r ^*t?r ac ^if?r ®iR>w*r cd (tor fair) i Wf ^ «, 

AB 2 = AC 2 + BC 2 + 2-BC-CD 



sfiH: DC^i^^fitoi*fc^AC^ifff»ra*ifto*rcD^e?im AADD«*rc*fl>*prc*# 
Qpget AADB i 

^r? ^iw 


AB 2 = AD 2 + BD 2 

= AD 2 + {BC + CD) 2 [: BD = BC + CD] 

= AD 2 + DC 2 + CD 2 + 2 -BC-CD 


.-. AD 2 = AD 2 + CD 2 + BC 2 + 2- BC -CD .(1) 

AACD W4# fa^Sr ^ A ADC i 

.-. AC 2 = AD 2 + CD 2 . (2) 

( 2 ) Ai Jlfwt W AD 2 + CD 2 = AC 2 (1) ^ <#, 

AS 2 = AC 2 + BC 2 + 2 • DC • CD [gfflfas] 

$WtT 8. «M>lMl Qj'SfC'Sr'Sj 3j*K4lC*H fa#® ®r*fa ^ <Itf<r 

$*t?r ®ifa>® t«Mwi*w wm dr ^ ^ifsr wwiwi « ®m ^*t<r 

differ »w ®ri®m*t?r ®f®^ 1® qui^iwM wnwi? fapt ’tfaiM ^ssr i 


*o$tr 





*o*tr 






PWbH: A ABC fa'fcCSH Z.ACB ^ JJWlCHU l^tffa AB1 Wr ^ 

4C 'S BCI BC $*1* (pTC5<f^ ’ftP'faf&ai) tSX*m 

(Pi cm fssi) ®re AD i '©kc®! Quests C^C5 BC AC ^1^ 

vilpjC'iH CD i STOW ^us ^ CT AB 2 = AC 2 + BC 2 - 2 • BC • CD i 

|%W*f <Ml M<pk CT v£)^s|t^T A (Sl^ 5 BC ^ ^*liT «W SMI ^csjc^ i B CSlW AC 

®W '0|'*PC»1<1 "5lt*0W ^<PR'»lc<i %*t*H*fjfr> fifsiM ^t i] 



2faM: A ADB >>i»ic<pl^ Qi'j'st ZADB ^c^K i 



AB 2 = AD 2 + BD 2 


fc*fc3RT ^ET to BD = BC -CD i 


( 1 ) 


.-. BD 2 = (BC - CD) 2 = BC 2 + CD 2 -2BCCD 
%*fcSRT to BD = CD - BC i 


:. BD 2 = (CD - BC) 2 = CD 2 + BC 2 -2 •CD•BC 

^©3K to BD 2 = BC 2 + CD 2 -2-BC CD . (2) 

(1) « (2) *tt'8TlT *m, 


AB 2 = AD 2 + BC 2 + CD 2 - 2 • BC -CD 

^t, AB 2 = AD 2 + CD 2 + BC 2 -2-BC CD . (3) 

AADC 131^ »£R* ZADC ^R^FN i 



AC 2 = AB 2 + CD 2 


*i$R**m (3) « (4) -Jim, 


AB 2 = AC 2 + BC 2 -2-BC CD [fifties] 


(4) 


*r®<u: 

i. Qi^em »wM>n c k eiwwflfci 

^R>wn i zacb *wc<fm bc $*t?r ac «w 
cd = o i bc -cd = o, wr ab 2 = ac 2 + bc 2 











« V8 8, ^WtT i 4<r1%f%?r$*l?r srf^5 1 ^$WtT vs 'Q fcWff 8 

c$ ^TOtsr i TOte $*t*ttro voi^Piiqho to to i 

^5*1 wte '°il(. ,! ili>*il ^ffC^lw ^i)vs Pi^l-vs^^: A ABC vflU ww, 

<F) ZACB TO, AB 2 > AC 2 + BC 2 |%Wff vs] 

*t) ZACB *I»IE*M TO, AB 2 = AC 2 + BC 2 [$*rTOl i] 

«t) ZACB ^WK TO, AB 2 < AC 2 + BC 2 8] 

^itc-roiftro (roi ^15 ^ 8 o--^jj ^<35 ij&o) to «flfl» 

«fljtc*nwiR«iw<i fcw& to *Mfs i «ofl> ffirotrora' ^toieto tom TOfc $ tost vs 
vQ ^S*MW 8 TO TO toto1 


$*TTOr<*- 




(.•sptfm*™ TOfi?, ^Stn to^eto 'oilwp'» TOwwm <?toto to^ <lf ^t^r TO%tTO* 
'STTOm vfaps TO^FETO TOto I 


tom Wr: aabc to ad ^tot dc TOf^ito toes i toh tos© to ct, 

AD 2 + AC 2 = 2(AD 2 + DD 2 ) i 




TOM: DC <il^ ^*t?T "TO *ttE*t?T Bwi) TO? DC '^f^sTSE*t?r ^*t?T vbH 

TOTO tol) AE TO 'oiwpi "3# i tSro fro A ADD TO ZADB TO° DD <mTO 

^toRETO AD C?TTO TO «|R)E«H DE i 

CTOI f*fTOMETO %*t*ttETO ^pTO |%*tTOJ vs] vaihsl *f1^, 

AD 2 = AD 2 + DD 2 + 2 ■ BD • DE .(1) 

4TO, AACD TO ZADC TO* DC C?T*im ($*tETO TO TOI* to) TO* DC 

<mro ^to*E*m (^ieto to tort to) $*m ad <mro to toc^t dd i 

^ETOm CTO totETOtCTO $*HtETO ^TO |%Wtl 8] TOmt *f$, 

AC 2 = AD 2 + CD 2 - 2.CD.DE .(2) 

>^<MM (1) vQ (2) CTO TO *fl^, 







*o$tr 


LORI'S. e»Jl£lfo 


AB 2 + AC 2 = 2AD 2 + BD 2 + CD 2 + 2 • BD ■ DE - 2 • CD ■ DE 
= 2AD 2 + 2 BD 2 [y BD = CD] 

AB 2 + ,4c 2 = 2(AB 2 + BD 2 ) [Sfflfaff] 


<pfa, AABC ^ BC, (7 A 'Q AB a, b 'Q c i BC, (7 A 'Q AB 

^IfST %*fif ^l%vs Wit AB, BE « <7F «*RT ft# d, e « /1 



AB 2 + AC 2 = 2(AB 2 + BB 2 ) 


<JT, c 2 + 6 2 = 2 ld 2 + f-a 


[••• ^B = -a] 


^t, ft 2 + c 2 = 2d 2 + 2 • -a 2 

4 

% b 2 + C 2 = 2d? + 


^t, d 2 = 


2(6 2 + c 2 ) - a 2 


e 2 = 


2 _2(c 2 + a 2 )-6 2 ^ 2 _ 2(a 2 + 6 2 ) — c 2 


/ 2 = 


^®<ik ^rt *rni c<pic*ii forest* «nwc 


d 2 + e 2 + f 2 = 


2(b 2 + (?) - a 2 2(c* + a 2 ) - b 2 2 (a 2 + b 2 ) - 


d 2 + e 2 + f 2 = -{a 2 + b 2 + c 2 ) 


3 (a 2 + 6 2 + c 2 ) = 4(<r + e 2 + / 2 ) 


©K>U<f tlffo 


Ho 


% Ql'jOSKi %*t<T ^f«^5 ^ft*M*l^l WPOT ft^ft myptt 5RH l 

t^S# TO# TOffc ZACB *IVW>M <*m? AB ^T 

c 2 = a 2 + 6 2 


^T, a 2 + 6 2 + c 2 = 2c 2 
=IT, ^(d 2 + e 2 + / 2 ) = 2c 2 
^1, 2(d 2 + e 2 + / 2 ) = 3c 2 

^T?, W Tim ^ITOF# ^viMtil<1 ^*f?T Tsfaps WWd ft^ft 

ft’t'f 'Sifvs'gt'sra '0|1«P'S C^siwm f^ 5 T^C c t?' I 


O.i 

i. A ABC 4ft ZB = 60° ^ Wf ftft (ft, AC 2 = AB 2 + BC 2 - AB ■ BC i 

*. A ABC 4ft ZB = 120° ^ SW'f ftft (ft, AC 2 = AB 2 + BC 2 + AB • BC i 

«. AABC 4ft ZC = 90° 4ftZ BC 4<T ftftfift*x D i SftW ftft (ft, 

AB 2 = AD 2 + 3 BD 2 \ 

8. A ABC 4 AD, BC ft\$S %*\ft 4fti BE, AC *1? i (ftftW (ft, 

BC -CD = AC -CE\ 

(t. AABC 4ft BCft\%P 'Q Q fft^ 1^# TO ^*t W i St^TK ^ft (ft, 

AB 2 + AC 2 = AP 2 + AQ 2 + APQ 2 i 

[5IW: BP = PQ = QC; AABQ 4ft ft*m AP \ 

AB 2 + AQ 2 = 2 {BP 2 + AP 2 ) = 2 PQ 2 + 2 AP 2 i 

A APC 4ft WIT AQ i AP 2 + AC 2 = 2 PQ 2 + 2 AQ 2 i] 

fc. A ABC AB — AC i ^ BC 4<T fc*RT P WC4IWI i sPltt ftft (ft, 

AB 2 - AP 2 = BP- PC i BC §ftft AD ^ ^ i vst^T AB 2 = 

BD 2 + AD 2 4fti AP 2 = PD 2 + AD 2 i] 

H. A ABC 4ft ftWtm G 1^5 ^ <m, 

AB 2 + BC 2 + AC 2 = 3(GA 2 + GB 2 + GC 2 ) i 

[W5: $*witfu?r touw «jfh5 ftm fa ^ 

TOfte Qi'jc'sr^ frfaj 'Q wifa ?ppt¥ Hmk <pso© ^ i] 


*o)1r 











^rsx*r « fs f^w R»«n»n> RpR< ^RRIcrr r%rrr* wt ^R*RtRR R>Rt 
R5Ri ^RRMRSif stttm 'SRT $Jfc fa*«H R^TOt R’RtR* <jR55R RRR ^RRR*1 RtRjfw 
'solRRx.'o Qj'sjt'sr^ Rtj*F»t ■»i*Hc.¥’ Rolfs'® '®ik«'ili>*il RRt i 
•r^R's! j i , Hc<^ Rsxwf 'oik«ili>«Hl RRt RtRf i 


c*tm CTO Ri£*5t: WIR?RFF Rtfj¥*t$ $fl> RfgMwl 4R#R CRRRRM Rft RR1RR?J 
^5 TRr1i>r CRtRRMR RRtR RR, ^®cr Rf^Sf ^R>c<p >»i^-l(. < q»l^l Rf^sf RRt RR i 

RlfR «I^HI(.'®o CTO r^-M: RRtR trRJRs <il$RPlv Rf'jCR* 4Rsfi>R ^ R^’JtRk^ 

RfR rrirscr ^RRfiNr ^RT^prr Rt®t tfiweiM Irrrrt rir ct, Rfgw 


R*) T5 ^|R c<MHR(.rI RRIR RR 4R* 

R) $fl» W ^“'W® ^RR ^ 

Rfg'Sf «g^n>c<p R^*f (similar) Rf'Sjst RRt RR i 

B 2x C F x G L x M 



A 2x D E x H K x N 


%RERR f&CR RR* <PStR CRRR CR, 

R>) y oil?)'o ABCD 'Q R*f EFGH R^R RR *jfa'3 ^5lRt j i^*1c < pI% i RRRtRt c<pM^ RRS^tR 
'SR^R Rtf^ih ^j^RF5 RRtR RR i 

R) R< EFGH « WT KLMN R^*f RR Rf*TQ WWR ^RTrR^MR MWlMl RMIR|Rr> 
IrRRRERR TO Rif ^f&R RRtR lR5^ ^R^R CRRR’ftRt RRtR RR I 

IsngCStR CRRtR ^IRRJ 4 RRR RR Rt I Ql'gtetR ^RfR^R^lR CRtR IrRRSRSRR TO 
RfR R^*t^5tR Rv'SRR vS(.siRr> ij$ji>s <£|R5fi> R^$J RR, ^CR '5fR?lf&'8 R^J RR ii)R? fa'g'st 
R^R RRI <5 RRC*R ^tRRj CR, 

Rs) Tj^T> Qi'get R^*k^I% RCR RRtR (RRR ‘jR.fik^ R^R CRtR 4R° RI^fR C^kRR fRRffts 
Rtf ^W^RRlf RRtRRi 

R) 1§I^C®R^Rsf^R^Rtf^TRRtSR^RlfRRRtfRlt^R^R^f,^ItfRlf^^Rtf 

^fR Rif ^R RtfR fRRffa (RRR ^(.4 ^|R CRRR RRf fR I 





n) S'touww to ^ tow ij^fi> ^fat -^r i cwr, 

AABC « A DEF <£T?T ZA « ZB, ZB « ZB, ZC « ZB 

AB « DE, AC 'Q BB, BC 'Q BB i 

Qi^cm ^nfi^r ^pp|fw <KiH>n> ^*mipb?t <fpstit ^it i 

fc*Mtor '!>. to^ ^ '®iw<i ^rai^nfto ^ i 




to A ABC « ADEF *PfR?Ff% to^ i 
tok, ZA = ZB, ZB = ZB <*ro ZC = ZB ^STim 


AB _ AC _ BC 
DE DF EF 


tok <n^c«ii ^*rtto ^ i 

V0|»jp|^|ns i. Ql'J'St ->1^“1c<pl% '5^T, ^l3t ^*t ^?r I 


"sp^J: Qi'gc'sto iiR#?r ^ C^H ^ ^RR '5^T f3Tpt 

<£Rf W ^ i W 6 ! c<ic<plc»il Qi'gc.sto to ^ ^liiwW i 

h. 'ffi> to**®** <ii^’j[c«ii *i<hms ^pnynto to%© 

c^tcf^rr ^jwRf 7f5n»r ^ i 




^ gC 

t5*I«i<i Bwi AABC 'Q ADEF <*RT ^l$’]c,«il tok —— = —— = —— ^QTItlT 

DE DF EF 

to^fTOT CTM^jPIt «Wi ZA = ZB, ZB - ZB «*RS ZC = ZB i 

$WtJ Vb W CTW *HBTI 





PORT'S. 'StJlftfo 


H® 


v. ^ Ri^ost« c^h ^ c^tm Wf <*** Wf <?m 

^T?®Rt <1l$»jC,«1l ^Pllyllf^ '5^T Ql'j'st ^*t *5* I 

fas* f&SU* AABC « ADEF 4* ZA = ZD <*TO ^ C*l*t ^nt *t55* AB, AC 

AB AC 

4** DE, DF ^pitfw i ^sffc — = — « AABC « ADEF i 

DE DF 


B 



E 



fc. ^ fa'gWhWM wwro ^K?f* wwlwl ^ *tf* 
^5*1* 'oil«<p'® c^3PP»rac?i?r i 


fas* to* A ABC « ADEF fa'fcem* *nft i fargW *1$ DC 'Q EF i 

<£$ W^ft* Ol^UM WPOT BC « EF «I^«U $<1* ^f«F5 *<WWM 


CWFTO? ^ptttfa* | 


AABC BC 2 


DE 4** AC « DF *PI, 


ADEF EF 2 
AABC AB 2 AC 2 


i '4|<P^'olw fa'j'St AD 'Q 


ADEF DE 2 DF 2 


B 




largest* *lto*, «*C4« « 

ainftCT cror R^cad ^raf*^ c$z$ %# ^ Rngcst* *iRm>a c*i?f $ %# 
t* 5 #® *tf* «w ■>i*e5* H’t'f i 

f^CSt* *ttoW: Ql^Ctinl «M»lMl ^ *1$* C* 1*^o C^t **C* R^OSrt 

*lto* *m i to*&, ^§t* *tf?r i 


target* «n( 4 «: Bi'sjoewi ct t^jes <s* **c* «Jr f* 5 ^ fai^fi>* * 5 * 

Tp^t-io, Srovas #t^s, cS^T-io'ST G#f 





*iffo 


i target 2:1 ^ \ 

fangesRT ft'gietn ^5 faifte ^jt ^*fir ct 

c^r ^ ®wR^ i 

$*Mt*tr io. Qi'gt'St^ « ^raf^[ w<H i 

U(.*\*\ ft<H: ■sn??^#, a abc <*rt «wR*»i o, S' are? ap aresft'sreret i «nR^ o 
are? 5 are?r??rem cm ap wnc^ eft^ c^^fcw ^ p cM^recer PP 
cm pc «flRr%*fir»w i c a^pc are «flfl» srere^ireit i 



«W*r: aabc are o <rew a ^ oa are? s (SlW >i %# 
^ PC are ^ PP i /. CA = 2SP .(1) 

aH=T CTC^J AD « PP PC are fc*l* CTW® ,4D || PPI «fl«l=T v4P || PP 
are? AP <flW?T cw i ^$<tf? C*W ^QTim ZPAD = ZAPP, W*K ZOAG = 

ZSPG i 


a|*R AAGO are? APCP are W 0 
zago = zpcp [fosriM cth] 

zoag = zppc c*w] 

.-. 'anPl$ ZAOG = ^Rf 5 !^ ZPPC 



[( 1 ) ^ 5 #^cf ^ 5 ] 


$cOlr 



*o*tr 






G^AP AASAtZA 2 : 1 
.-. G A ABC <*RT '©*«>* i [8pHf^5] 

^0 i < qR^'Q (Nine Point Circle): c<r» I cm I f3Tg^?T ^lyjceih 

csiw <ii^(.ii5i $*fir *re3R3Rj *ft^#^3ra «*ro « *ref^r 

7 T\C*jl'St < P C*NI<4C33 »l4c.*)ll5 R'tJ i£|<P 3. ^(.'80 ^5*Rr '0|<lHI , i <PC3 I 

4% •wl^jfle Am i 

*0 largest 'Q ^r«i«h 4I5) GNKPEf -^a \ 

*0 r l < lR* , J ^C'QH AffitA Ql'gC'SfS *lRi < ul , ll(.*J?r '0|(.<l(. < P^ *1»lh I 

a \&*wi*tr). gus 'oi*©RT ^5 c<pIwI o'jpsfi.era ^y«f ^ aa*Aa «w 

^f, 'skis C^t A£5 <.<p|c*ll §AA , '0(l«P'0 «W <ll$<.<P H*lf^5 ^C?r I 

fittA f^T: ^ra ^•toPil^© ABCD b^ft<W AC « BD AA*AA1& •W'olM M 
1^50© C^WiMPBC ^JT fc*l* ME ^© EM AD A\^A F 

f^SC^TWi Sp\A A*AV5 AZA AF = FD\ 


B 



C 


sim-. m cd ^ %*fir t*m>iH zcfd = zcad 

^fK, ZCBM = ZMAF 

^\A\A, ZCBM = ZCME [^©C?T ZB ME <*RT ^ C*FH Am] 

ZMAF = ZFMA 
Wf AAFM Ql'jcet AF = FM 

(^twr ^ CT, ZFDM = ZBCM = ZBME = ZDMF 
WT, A DFM Oldest FD = FM 







AF = FO 

^ ^ '4|*<sRRvs <3TO b^sfesrel <P%?RJ ^5#s ^llww 

^ b^Wnl <H^)«J« ^5^5 ^tWW Wf l 



Rt"l«J R4b*i: 'STC'T ^5 'ai^sP(R\s ABCD fr^cstn <H£>Jc«il AB 'Q 

CD BC 'S AD i AC BD t>we?1iR Tj§fii> ^41 fiTsfM <p?k.'s TO CT, ACOO = 
AB -CD + BC ■ AD i 

£foM: ABAC 0$ ZD AC CTO TO fTO A AO CJNtWBT ABAC «*RT 

^TSIt^r TO ADAP ot AP C^tf OP P face's C^f TOT i 

^pflor ABAC - ADAP i 

^I’tW ZCAP CTW TO *t$, 

ZPAC + ZCAP = ADAP + ACAP ABAP = ACAD 
AABP « AACO «*RT TOT 

ZPAP = ACAD <*R* AABD = AACD [<*rc$ <7FH W TO] 

^ ZAPP = 'aMWi AADC i 

;. AAPP « AACP ^*n?#iti 
BP AB 
' ‘ CO “ AC 

^fk, AC • BP = AB -CD .(1) 

TOUT, AABC « AAPD TO 
ZPAC = ZPAP pWBf 'ai^ilW] 

zapp = zacp cth to] 

<*R* «l#l$ ZAPC = 'anffl> ZAPP 





*o$1r 


LORI'S. e»Jl£lfo 




AABC « A APD i 

AD _PD 
: 'AC~BC 

AC ■ PD = BC • AD .(2) 

4*R *lS!)4<M (1) 'Q (2) CJTf’t TO 

AC ■ BP + AC ■ PD = AB ■ CD + BC ■ AD 
^t, y4C(PP + PD) = AB-CD + BC ■ AD 
BP + PD = BD 

Wf AC • BD = AB • CD + BC ■ AD [efflfos] 

i. APQR 4 APQR = 90° PQ, QR'Q PR ^ 

D, P « F i 

^sijt^rtft ftar «4w 'exit** fi>f^a i 
«) sW TO CT, PP 2 = PE 2 + QF 2 + 2 RE 2 i 
«t) QF 1 PR 8foW TO OT, QF 2 = PF-RF i 

■^RtTO: 

fe PQ, QP « PR TO ^*13^ ^IITO D, E'Q F PE, QF TO* 
DP Wlti PE, QF TOS DR G C^f TOC5 i /. G i 


P 



*0 ZPQP = 90° TO* APQR 4 QP TOTOft*5 Pi P, P CTW^#i £ftMTOffS 
TO CT, PP 2 = PE 2 + QP 2 + 2PP 2 i 




iSkbbfl 


Vr 


P 



»: A PQE 4 ZPQE = 90° ^ PE 'aifofSt 

.-. PE 2 = PQ 2 + gP 2 .(1) 

A PQR <4 ZPQR = 90° 4<T? PR «rf^5f 
.-. PR 2 = PQ 2 + QR 2 
% PR 2 = PQ 2 + (QE + RE) 2 
% PR 2 = PQ 2 + QE 2 + RE 2 + 2QE ■ RE 
^t, PR 2 = PQ 2 + QE 2 + QE 2 + 2RE • PP [v QP = PP] 

^T, PP 2 = PP 2 + QP 2 + 2PP 2 [(1) ^ 

PP 2 = PP 2 + QP 2 + 2PP 2 

*0 Apgp 4 zpgp = 90° gp ± pp i sran *w <?r, gp 2 = pf-rf \ 


Q 



zpgp = 90° 

zpgp + zpgp = 90°.(l) 

qf i pr tot zppg = zgpp = 90 0 
Apgp * zppg + zpgp + zgpp = i80° 
% 90° + zpgp + zgpp = iso° 

zpgp + zgpp = 90°. (2) 

(i) (2) ^r? *nt 












as. 


ZPQF + ZFQR = ZPQF + ZQPF 
:. ZFQR = ZQPF 
APQF AQFR «fl 


ZPFQ = ZQFR, ZQPF = ZFQP 
^f 5 !^ ZPQF = 'flMfflJ ZFRQ 


APQF AQFR 
PQ _QF _PF 

"qr~¥r~fq 


^ = 
RF 


PF 

QF 


^T, QP 2 = PF RF [sfolfi*] 


i. tos to xy GNtwr ap c^t 5 #? 

^0 ap «o pc »o ac xy 



D 1) E «l) F ^) 0 

vs. (£ 1 ^ faster* 'SI*pn?r 3 OT.ft. "5S«T W? 

4.5 (TT.ft. *t) 3.46 C*T.ft. *1) 4.24 OT.ft. 2.59 OT.ft. 



©M>U<J flffo 


\ro 


A 



to P, E, F BC , 4C « 4P 'stoR’Ji <7$ qlMlt* 8-fc »R 

StESfa '5 'Q^i ^8: 

8. C fi*5?T ^ % 

^) «wR*tj *t) vsi^sg^d, ’t) ft) *tto*® 

fr. AvlPC R*# to ^5|f^5 ^3?T ft\ft % 

^) *lRfB *T) 'fll'tofe ’t) ^^5 ^) 

fc. A ABC «W (TO to* C^t 5 # dBtttlMlFtolW* fc*M1*0CT wR ^CJI? 

*9 v4P 2 + ,4C 2 = BC 2 *0 AB 2 + AC 2 = 2(AD 2 + BD 2 ) 

ft) AB 2 + AC 2 = 2(AG 2 + GD 2 ) *) j4P 2 + AC 2 = 2(PP 2 + CD 2 ) 

<\. ABC *lRf3*4 «M»lMl R^ P C«fc* PC « C.4 4* ^ PP « PE 

1 *R ED Cftftfrft AB (ft O C^t fttft, ^7T Wf ft* pf, 
PO C^ft AB iRT $*t* WtfR PO _L AP i 

V. AABC 4* ZC WM i C Oftft fc*l* CD ftft, 2$ft\ft ft* 

a I, CP 2 = AD-BD i 

&. AABC 4* %J3T?I <7l^> R'lffc AD , PP « CP C3*IBT?T C 

R^C^tWi WtWCT, AO - OD = BO ■ OE = CO ■ OF i 

[TO*©: ABOF 4ft A COE 'ftftft i .-. BO . CO = OF : OE i] 

10. AP ^jlc^ 'oilwp'© Wt AC 'Q BD *t?P*l* P R*«jc'© C^t ^C?r i 

m*\ ft* CT, AP 2 = y4C • ,4P + PP • BP i 

11. Qi'gwa *iR^ra* 3 <tt.R. ^ <Sr tocst* *i$a &Nj tor *** i 

iA ABC Bl'Jjtewl %jR^ A *(ft BC 4* §ft* ft$ft5 ft? AD 4ft 

R'SJOW *iR 5 0M s f R *m ft* CT, >IP 2 =2R-AD \ 


*o*1r 



PORT'S. 'StJlftfo 


W 

ABC Rl'gOSrcl Z A BC <& D f^us ism ABC E fojUS 

C^f Wit'S CT, AD 2 = AB ■ AC - BD ■ DC i 

>8. ABC Bl'gOflnl AC « AB to to *PltTO BB 'Q CF I OT%3 CT, 

AABC : AAEF = AB 2 : AB 2 i 

APQR 4 PM, QN 'Q RS O face's c^t <p«h.^ i 

P 



Q M R 

o ^t? c to pm <?f to® to? 

*0 APQR PQ 2 + PB 2 = 2(PM 2 + QM 2 ) slffcto ^RT i 

«t) ffWe ot, APQR iw ^ toto ^fir Ol^^s ^<to FoHfD^ 
<to >wf$<1 to*fl i 

i'b. to* to 5, C ^nro AABC <*RT *tto® « ®reto[1 AP Wit, BC = a, 
AC = b *FR AB = c\ 



<F) CA ^ BP <*RT TOT ^P 5 # to W i 

*0 wit's ct, b, G, o w wim i 

«0 ZC ^C®T a • CD = b ■ CE Slfeto W i 

^fr-ii, »|f^5, SsiST-ioTT GSlf't 


^T*Ot?r 8 


eulfaFsxp (Geometric Drawing) 

wtm to c<^r *F© ^i?i) «iPi^4 

, oi'*p»i i £fsitC c t3' ®t»u CT f53I 'oi»q»«i <p*l ^ ^©f (accurate) ^QTTt ^ 'Stfft RI i 

f^ar *i*w m m wt ^ stertsR i 

4 cro - 

»- \®«U 'Q R 5 R 30 © Qi'Sjet '0|wp«i '0|'*P(.*m ^I«ff^©f ^fl. <P51(.'® *tt3Cq I 

»> SfVfg \®«U 'S fci'QO© ^5 '0|’aq>*1 '0|'*P(.*1S *Ptt*ift©t <P3C'® *ltTO I 


&^er 


^ptmi x QtjjC'Srt ^ <?m 'Q test cpfQ'm^tc^, R^stiE ^r 1 


a- h 

TO^#, C<MWl Oldest* 'fft a, '5w>'»l h 

c^M x (WQTit^rtc^ i fanptfi> 
'3|WP‘i <P<K.V© 'TO I 



P 


M 

>< 



m i. C*IC<HWl C?T*tt BD CTO BC = a 
W*f (&U> l 

_ a 

B C~D 

qw *. B BC «W $*I?T BP 

'o|IR > i BP CTO 5 BM = h c<Pt5 f^ i 


m O. M 1¥jps MN II BC i 



*o$tr 



*o*tr 


^WJRT 8 . WT 


qw 8. 5 fq^ stirs Zx <** wi qrn o-. 4 <7 cqt*r q# 1 ,45(7-^ 


q^cq zcbe ^®pq q# 1 be cq*tt?*r 

fcftfcfilrgqn 


mtv cq* >1 f^® c^q q^cq 1 





P 


P 


M 


M 



’ 

< TV 

> 

< * 

__ / 

/^y tv 

V 

s/\x a 

5 f 

>f^ 

1 

B CD 

B 

C D 


SBlM: MTV || BC (Wql^qftq) i .-. ABC «*RT ^Fsf BM = /i i ^iqRr, BC = a ^ 
ZABC = Zx 1 .-. A ABC-t I^Sf i 

^KW«r CTM (TBit ^®qt? 4q# ^(Sfir qqR 

cq>a> fqtq ^tq 4q> slt^s sprs cqflrtq qqtq cqqq 'oitac'® ^cq i ^p®8*lq ^>fqq qs®t RR£ 
c^rt qrf«^ cq*liq $*lq ^qq <5^ fq *5 fq# qqjre qtq cqq cqw <Sr 

R^q %EF»r Qi^«tn $h>vs|<j ^q 1 

q*MM Oi'gceKi ^fq, f^tqgcqq't 'Q ^■qq qtfqcqq qqf^ cqsqt ^rt^ 1 'oi«q»«i qsq 1 


S 

a 



qtqq#, ^q#l3i^®Br^fq a, ^rqq 

qqfiJ s «*fq?1“1*oM»l c t x (Tf'Qqt «ilt^ 1 Qi'j'stfS 

wqqsqssqjqi 



TS^. 

qw i. cqt4iwi cqqt de csktf db = s 

^5TS?*t tq»w> 1 


q|*r '0. B cq 5 w® <pw a ^q qqtq 
qflqtq Rc^ ^s^H ^p^q q>fq 
qt DF (ft C « C fq^s cqpr qscq 1 
B,c « B,C cqft q# 1 


D « b E 


qw db cqqiq d tq^r® zbdf = 

-Za; v ®l w P r l q# 1 
2 





V8 



m 8. cl^s ZBDF ZDCA 

'Q C' ZBDF <£R 

ZDC'A' ^#i CA 'Q C'A' 


C?T«tt BD (& A 'Q A' 

f^5 C^t Wi ABC « 

A'BC' Ql^il larger i 



Wt: <?TC^ Z.40D = ZADC = ZA'CD = \zx (^WRl^Ka) 

z 

.-. ZB AC = ZylDC + ZACD = \zx + \zx = Zx 

z z 

.-. ZBA'C' = ZA'DC' + ZAC'D = \zx + \zx = Zx 

z z 

AC = AD , ,4'C" = i4 ; D 
,45(7 larger, 


Z£,4<7 = Zx, BC = a^CA + AB = DA + AB = DB = s 
A ABC-t ^ i 

A'5C" large®?, 


ZBA'C' = Zx, SC" = C'A' + A'B = DA' + A'B = DB = s 
AA'BC'-% WT lang®? i 

o. larger 'gfr, 'Q ^ w?n i Qi'getfi? v oi’»p«i ^ \ 

a - d 



a)^5fi> fa'gc'sra ^ a, ^ '»l*<ss d <3W? Plssc<pM x C^TQTTfI taj^Sff& 




B dp 


D 


«iw i. wwiwi c^tt bd bp = d *jt*u. p Zx »*rcr ^p'jw c^im 

Wt c<pci 3 i 'oic,4w»<i ZD PM «w*i i 


*0$br 



*o$tr 


8. 'sulfol's<p 'oiwp»i 


\r(t 

8. C ft*5P5 ZDPC = ZPCA 
CT*1*f CT»T CA GTW BD 

C$ A t^o i vst^T ABC-t 

13^*1 



B dp D 

*jM vs. b (& we? <pw a 4'?r -^h <uN*f 

voilwpvo PM 

B 'S C CTt*tl 




B dp D 

sm: ZAPC = ZACP 
.-. AP = AC 

:. AB-AC = AB-AP = d 

ZAPC = ZACP = Zx (TFtt'fr wfo i 

.-. zapc + zacp = Zx 4<r zcad = zcab i 

.-. ZA = ZCAB = Zx 
;. ABC-t I 

8. tiii^csRr ^wi, ^fr?r ^*i?r *npit «*r* ifra# c*m (ttqtit ^rn^i 

Qi'g'stRJ «iwp*i <psc,'® '55^ i 

d - h - x 

"5^ fargCSRT \5w>v®| h, 'G'^ 'SRPtf d 'fft Zx fffS?It I 

Qi'SjerfiJ , 'o|«q>»i <psc, v ® '55^ i 






\rb 



3\3 MC4IMI C?T*lt BE 43 BfafUS /x 4333ft ZEBPWI#i 

qw *. b f^® be c^rm '8*m bq i 

m O. BQ Ql'gOW test h 43 33ft BM Wt <7F0&i 

qM 8. M f^» MTV || BB^W 1 ??#'^ pp <a> Al^P® C^fTOi 

*IM <?. A t<PC9 <PW ' 5 T i IJ 5 It d <*RT 33\3 ^Jl*1l*f PlC?l 4<pll> ^Q&l*f '0|' B *P*1 <p!^ i ^ ^Ql>l*t 
BE (& D f^s C^f i 

qt*r to. be dc = bd wr i a to c ctw q# i 

AABC-t fcf 3$ f^Sf i 

«: BD = DC ;. D BC 43 ^*0^ i 

A, D cqff q# i .-. AD = d = tofa 3fato 'SfqRt, BC ^ i 

MN to BE Ws#t i ^B3fe A ABC 43 tost BM = h i 

nm, /.ABC = /x = Ijft 3*33 43$ WH i 

.-. ABC-% lai^f i 

»C'S<U: /x i*Rt tofa '0|(.'1 < P WW Ql'g'Sf ’ft'QTTf G*JOS I (first's '5f*IJ5ft^ 

frt^IJ tost^ CSlW <PW RC®1 'S|’*P*1 <P<ll <ilw *Tt I 

tow i. f4^m3 ^33 frNj 5 OT.fr., ^3 3^33 <?m 60° 431 ^33 ^ 3\$3 33& 7 
OT.fr. l fa'j'stfc ' 0 |’ 8 q>«l ^C'S I 

33ftft: OTSSt ^fr BC = 5 OT.fr. WT ^ 3\%3 3*tf$ AB +AC = 7 OT.fr. 431 
/ABC = 60° i A ABC ^ftlft 3ftU5 3£3 1 

qt*r i. Mi4iMi c^rr bx ($& bc = 5 OT.fr. <&$ 1 

3\3 *. /XBY = 60° totifc 1 


*o*1r 





8 . 




m «. BY ONt BD = 7 OT.ft I 

qw 8. c, d cn t*r q# i 

qw <2-. CD c?Nt?r^raf^sqyTit bd <tf A^ps cq*rqscsri 
qH b. A,C cqw q#, ^C*T ABC-^ la^Bf i 


y 



5^qj: cqc^g AL, CD *£RT AD = AC \ 

BD = BA + AD = BA + AC = 7 &K i 

fc*fR3M A. ISl'gOW fctqi 7.5 (TT.ft. TO1T cq*l*t 45° «qq^ WT $ ql^ 
2.5 CT.R (FTQTft ^ I Q)'S?'stfD '0|'»<p*i <P*os ^ I 


^WT: Wf BC = 7.5 OT.ft, q»fir $ ql$ST AB - AC qt AC - AB = 

2.5 PT.ft. 4A* ^ TOlt C^H 45° i fog«rfl» i « AB - AC = 2.5 

c*r.ft. <*et cwi wm qfl^ <?r*fcqti [AC - ab = 2.5 cq.ft. qra fqrer 

^ns^rq^i] 





Mr 



«IW WC4IWI C?NT BX CW& BC = 7.5 (TT.ft. <?PSfc i 
*IH i>. ZFBC - 45° q# i 
qM ©. BF C^ft C<lCT BD = 2.5 <7f.ft. i 

qM 8. C, D cm q# i 

qt*t <2-. CD <*ET «*RT 725<7R BF <?F A (^t Wi 
qt*t vb. A « C (Tift q# I ^JTT j 4BC-^ %)# fsrg^f i 

q 5 !^: 

qy) <flqsfl> Qi^om *tfq%n ^q?^<?mqq i 

*t) fangCSRT Ijft BC = 4.6 (7T.R, ZB = 45° .4B + CA = 8.2 (7T.R OTSHt 

i Qi^vsrfD qfotfe ^ i 

*0 w# Qi'g^ ^ qt^r ft# 3 <?r.R <5^ 4 (7T.R west i 

'0|F©'5'8t Ql'gStfiJ '0|1<P(.'® ^cq I 

^) AABC «fl?T BC* = 4.5 OT.ft., ZB = 45° AB-AC = 2.5 (TT.ft. WTTt 
AABC ft qRJffs ^i 

«) AABC 12 (TT.ft., ZB = 60° <*R* ZC = 45° (Tf'STTt ^i 

AABC ft ^ i 










^3 *MM 


(t. «<PR 4q# ^3 qsq^S TO Tit ^ to to ■Jim ^ qtq cro 
<awf& RPr5 j iq«iwqtq 'onpyfa sTO i 



A 'Q B Rfitw1^5 PQ ftPrv *1**1 w^t i ^qq >4<pfi> ^3 '»i’*q>«i *>*<.'© to 
qt A 3 B ftc* qtq ^q? m c<pe9 PQ *i*«iwqtq t§qq ^R^Tt*T <pc* i 

*W >. A, B CTft q# i 

m *. ab opqtw'Br cdwi#i 
qw «. cd cspqtH pq cqro* c to?® <sq to i 

qH 8. O CV CTO TO 0,4 qt OB TOtq to ABNM ^3 ®[*Fq q# i qt toil ^3 1 

s|qH: cd cspqt ,4D cqqtq ^ratosqs i ?i®qr? cd cqqpq tqwiwi to 4 « b <ro* 
qqijqqSt i ^tsto^to, o tofi> cd « p<5 <$q ®rato i TOtq, oa * cd qqtq 
qc®r o cq> cro q>cq c a qt ob qflqtq tor ^3 ^trof ^3fi> A 'Q B to[ fro qtcq ^q? 
^raq cro o to^ PQ cspqfir 3*tq w«itq qro i;. o w cro to oa qt ob qjfflq 
fqcq '®il«q»'s ^ 3 ^ PicMii ^31 

q^ttqt 3 . ^q# cqqtsxqq qqtq qflqtq fqf»r& 4qfi> ^3 ^spq qqc® to qt i^fi> 
RRv to tot qtq 1 

A 3 d PiPrv to r ^qsffr RPrw cqqtwlq fr?qj 1 i*roq ^q^ ^3 'awi q^qc® 
qjq qf A 3 b to Picii qm ^q? q|q qflqtq r ^q qqtq qq 1 

5w *lPte, w-io'sr Gstfr 





bo 



«rt*r i. a « b 

*|M A'Q B C$ C^5 TO r ^ ■’iwh ^iPTfsf fas AP <*r?T ^5?T -p 1TC ie t <PM ^]S5M 
i ^8i>l*t ‘ 5 1^H^(.<P P tofffs i£)^ ^T*t?' *m* ^I>t*t 

*l*Hsc.<p Q R^t'® <3<iTOi 

*W «. P <?F CTO TO PA TOT< to APC ^ W 1 ? i 
*ih 8. g wwwQyi TOtfto app 
qt*r <t. apc « app 3w>j<f>fi3$ tog ^3 i 

Sim: PA = PB = r I ;.P <& (TO TO PA gt PB TOttf to ABC fS A 

'Q P to[ togig < 4 g?gMtfPA = r gg i 

^Rtg QA = QB = r I .-. Q <?F (TO TO QA gT QB TOT*f to vtfw* ABD ^3 A 
'Q p R*«j Rc?) gig <3g? gjigtg qa = r gg i 

.-. ABC « ABD ^3 $Rfcr 8lf^fl^ fcflrfc ^ i 

7pp|tPtr<\. ^ 4gtf> ^3 W*M TO^S TO gt <<|g# tore To 

^g? ^reg gfrog <grot Wft to to gm i 


*o$tr 



*o*tr 


'srajnr 8. 



^f?f, ftftro C, P $ ^C'sti voi^p^s 1^5 Q if ■^C'Q'fi 

^8**f f^J l ^5 W SR ^ *It <Sf P f^ffa ~K ^ 

«*RS Q 1^$ ^ 1 

W 5 T: 

«n*r j. f, q cm ^f? i 

*M PQ ««RT AF ^ff% i 

*JH «. (7, P C$*\ ^ i 

*M 8. ^5 CP cm**\ AB (& O fajVS C^fWi 

m a. o o$ <&m <r^ op <*rt w te ^rf«^® pqf ^ ^s i 

smW: 0, <5 CTM i AB GTtl ^ OF CM?:'*! PQ «flRT i .*. OF = 

OQ i 

^r? O <3> C^3f OF ftdl fS 'a|l<PC«1 ^t <5 1^5 %H ^ I 

f fa# #i> ^ra?r c^miw *tccti«h* com «*Rr wfim arc* pfa^tofl^ra* 

%*TC voi^P^s i TspifK p faijc'a ^5^1 ftfaa i ^a3t° F fa^t'a ^'’Ki 

^a^t? O ^CST OF fa?I 'oil'*P'a vSfa£ ^g i 

»Hlu V. ai^f ai^sfij ^5 v oi’*p*i ^sc.'a $,C<1 *Tt <4<pfi> l*iPn5 ^i<i«iw*IIc<p FiPRS R**jca 

<Kf1 iTC* CiT*M <A>lMlfa$ *TRII 

"SIW AB 'WiwHW A arcsfij ftfau faj AF C?Nt?T #8*st F ^l?T arcsfi> ftfaw 

fa$i t£|^*f arc# ^5 'oiWc'a lit AB CA> A R'^O'a ^C?T arc? F faj fas^TTCi 






TO i. AB «fl?T ^ to?® ,4(7 ^ ®PTO i 

to*. p, 4 cTOTOTO®re%ros qr* pto^i 

to ©. qp ac c<r*rmr o to ? 5 c**r to i 

TO 8. O <?P CTO TO OA TOI*f to APP fB ®PTO ^ | vsf^f APS % fcf^31 
£|TO: O, P CTO i AP C3TO QP <iRf O ^r#«f® i 

.-. OA = OP i 

.-. O (3 s CTO OA fro 'oilwp'® ^3 p tot fro to I 

TORT OA TORT C<TTO A Sfl^o toe® AB TO «*BT ,40 TO i 

.-. AB Giro ^sto A toe® TOf TOi 

.-. O C^CTOTOOATOt^to®lf8TO^^to?r^3i 

Rtsl*H: c*ic^5 ^3fi> RPR* c^ftw PiPrfc f^jc® TOf TO3, ^TOT° PiPR5 c^TO PiPtS Ito?® 
TO 'oiI<pc.'s TO TO° TO^ ^C3?T TO# TO TO i TORT C^TOf PiPru to[ 'Q 
PiPrS to ^cro *lf?if*Rr 'QTO sftro^ ^ toro? c^TO 
CTO tof ^TO i ®1TO ^ TO%TO> 'Q *j4il^q»v® TOTO C^ttto ^CTO CTO TO i 

^ttrot «. 2 (TT.ft. TOtfto^^TO CTO CTO 5 (FT.ft. ^ CTOt tofc to TO 

'«lfa»'® TOfTOTO &Nj to?I 'TO l 

TOtTO: 2 C*T.ft. TORT to’&^CTO CTO O TO?P?P# P CTO O to^^ 5 (TT.ft. i P 
R*»j C^tC® ^08 >p t*fa s v ®i'»p«i TO TO WP f^f?T <PSC's ^<11 


*o$1r 



*o$1r 


8 . 'siwp'i 





m i. op c?nisf %if^s i *rit, %t®ir 1^5 m i 

*ft*t $,. M c<Pttt <pco OM <jl 3 1 l*T Pico ^5 '3|1 R j *It O c<piQ9<p ^c'ao Q R 
face's 

*rt*f ©. p, <5 ^ p, p ctm i pg (£RS PR-t Pfcfa i 
<im, PQ'Q PR <& *lfaim ^ *TR, PQ = PR = 4.6 OT.ft. 


^1W: 

^) 5 (Tf.ft., 12 <?T.R 'Q 13 OT.ft. oRRPtf> Qi'jc'sto 'aro^'Q 'owi 4?T 
f^f?i <f?t i 

*0 6.5 C*T.fr., 7 OT.ft ^ 7.5 (TT.ft. 4l$|W> %*CSRT <lRfs w 
>4<r <PO i 


'5^%T%8 

i. Zx = 60° ^C*i Zx ^ C<MC 4 lO ^^co'O ' 5 IR ^'o ? 

^) 30° *t) 60° «t) 120° ^) 180° 

$,. 3.5 OT.R., 4.5 C^T.I^r. 5.5 C^T.I^l. ^JPTt*f Rf*1^3 R>*ifi> ^3 ’loHoco 4 oR ,n 't*f o^oc®! 

c^sm m\ tom Qi'?^ w c*r.ft.? 

*) 54 *0 40.5 n) 27 ^T) 13 


pTC5?I fito mlMlC* O 'Q 8 »R to I 






©K>U<f tlffo 


8 . 

<t. 

*3. 



/.ADC *I1=T W? 

30° *T) 45° 


*t) 60° 


A ADC « AAEC «<RT Wflffl W? 

2 : 1 «0 1 : 1 "*0 1:2 


*T) 75° 

V) l :y/2 


largest^ c^M 'Q v ©lwi ft*tffa© ^s?' (WTit i 

Ripest* 'fjft ^R»Rt c<pH^c?I 5 I ^s?' 'Q <il$qui* ^it 5 ^ (WTft Ri'jJ'stft 
'©ifo i 


S. 'fft, 'Q ^ifi^, Hq'sj'srfS ^sjfr i 

v. « m<r (wsTir Ri^fiS ^ \ 

c5>. ^i»)(.<p|% f3pgcst?r 'oiFs^et 'Q ^sm ^ ^ifsr Qi'j'srfu i 

10. ^ *iRsfl> <?m, test« ^ ^tfsr ow$\ *tox, fa'gerfB \ 

11. ^) ^T5IC^f% Rl'jC'sra 'S|fc>'5'S? 'Q vRr ^ T 5P»?' OTQTTt Ri'j'stft ^5[fr i 

*0 Rl'gC'StH "SfMFrtSRI (Mt Ql'Sjetl^ I 

i^. OT ^3 ^ *HMM*llM> 4<T C^t 1^© »*R* 

^T*l?f i£|<pfl> ^'QC<P ^K" <PW I 

i«. 4W\ ^5 T TO 4<T (TFtFtf f^5 ^*t?r 

4¥i> c^n?rr t^c® w i 

i 8 . ii’spr >iR s f& ^3 '©i'*p»i TO ' J Tf ^<pIo RPft> ■wi«NI<. < p c<pIc*iI R **£(.'© RRR> 

to <TO?rt Wft 1^© to?t i 

i<£. R>*1 R>*1 ‘fli'^f l'©*if5 ^5 C*R '©[^i *t*Hst<P ^Rs^ <pw i 

i'b. O c<p«RI*1v c<plcil ^C'Q^ AB <S0t TO P c«jc<pIciI 1^5 1 P 1^5 Wt 

CD <^s ^ <?r CP 2 = AP ■PB’St Ii 

is. fsrg^?r ^ 5 cs.1^. ^sr 6 <?f.R i 


*o)1r 



8. ©ulftlfw 


&{ 


iv. 


<F<r i 

*0 Ri'sj'ssrfD^ <#^5 'oiwpi TO ^TPTt^f fa# ^ i 

*t) ‘3' 5 R ^3 'Oiwpi ^RT ^lt *jC^ 'siR'P'® 9 |R < JC'33 »wh ti|<pf5 

p face's *K tot ^ 00*1 CTO fa$ Q fas Trt?r i 
O c^o Rfafr ^(.'93 <ul J il*T 3 C^f.fa <3S? O Re's 5 CT#. *jw T R*^ '0|<ipvt^ i 
^) '»-<bl^lw B<4) 'Sffa i 

*0 T isfo i OWW* « fam ^IS*IW) 


n) 



to ~t#ros fashr fa# ^rt i 



'SPURT® 


(Equation) 

Rfoq ’ttkfw RRRJt R*fa|R ■>i5l<R<TC c t^ ^SR R0& i CWT 200 i&tRsf 'JgpW 

^ 'Q 400 1jR4 ^c«ijr <KR<pfi> 1<pft i *mn 1500 t5l<M RR5 ^ i ^Ijc<p ^llRRt 
200s + 400p - 1500 Rt, 2s + 4p = 15 ^M»IW R*fat R^RF© *llfR, C^m?T s *tt$R *RRfl « 
p *ijK 7 &r*rrjti 2 s + 4 p = 15 *iSR*hh <^r«m*T s « p Rtf%i s*r* %ror s 
« p c^iorr iit c?t^ 1% rjri^ r^rwir »wi 

<fl^f rrtrir rmor*' rrr-r*ir os% *% r^cr ^tMERt rrjt i 

*3 ^rjir c*ior f*m%t - 

► flRF© *i»ita* e f ( ax 2 + for + c = 0) RRtRtR r^rc'© *IIr<.<i i 

► R*%lfRp|£ ->i5)<p<H fi>fe?v© <PRC.v© ’ftROR'i 

► *hIRR < prc. v © *Hrcr i 

► ^#Rl *iSi)4<H RJHJf RRTC© *R i 

► Jifw't RRTRH RJRffa *m$ i 

► ^ MM»R ^#s « %f® RvIWrcMR 0®tfc ^IRtRtR RRIff© <1lR0R i 

► Rt*aRf%f%Rs WlJtW ^ WW<I 4R5RF© « fRRF© RfkRFt 2tR**t R*CR ^IRtRtR R^Rtf© 
■RtROR i 

► Ijt 3 *Rs f^f*r^ RRtRtR RRJff© «R I 

► c«r4&wiR RklORJ %F© *i5ta<M (ax 2 + bx + c = 0) RRtRtR <prc^> *ftR0R i 


<£RS - 55 R 5 »|imRSv* f§*lU 5 »| 5 |<MM « ^ 5 RT 5 RTRTR 

'©iNrI etlft, i>«i<.<pr CRRtRRt >rh’J[c«iR 'st«ij ^5R ^'SfRTRTsflR^PTl^ 

>|vi)<MC c k ^JT (Root) 4R* <£ RtR Rt RtRtMR RtRt ^<MMfl> 1*R ^ I 

RRR-^ 051 % R^OR <4* MC<M ^ « %R© RfWR't 4 R* ^ t>« 1 CR>R <£RSRF© 
« RfkR't RMc¥ %|5f 'SilwlMl RSRt i RffaRm 'JfTR' ^RTf ^PT, 

ax 2 + bx + c = 0 R% 5 R0 c tR RtR'R^OR 5 ^*llitR> RostR'f ‘KR •^c.'sr ^®fR RRlRlR R^RT RlR I 


*o*1r 



wm <t. 


te^°t ^t^m^ri ot wq mwiwi sw?r f^s 

<4^ d«i<p tj^Piv© fq*i|v© ^5)<p<j(. , 'l«i ax 2 + bx + c = 01 a, b, c 7 f° ,? UT 

<iR* a ± 01 «f^s WlR 

ax 2 + bx + c = 0 

^T, a 2 x 2 + abx + ac — 0 [fel’tW a W ^ W] 


^T, (ax) 2 + 2(ax)- + 


ac — 0 


^t, ( ax + 


= — ac 
4 


b 2 — 4 ac 


% ax + - = ± — — pBw *tr5RT TO?T] 

z z 

b \/W^4ac 

^T, ax = —- ± --- 

2 2 


^T, x = 


—b ± Vo 2 —4ac 


x ^ ^R> "sfR *\m\ c’K ^rt*r 


—6 + y/W^4ac 


(2) ^ x 2 = 


—b — \/b 2 — 4 ac 


^IBRT (1) siffaSTC't b 2 - 4ac *|vi)4«Hfi>« f^tW 

*f?*t 'Q fa# i 

WWMIttKH fottS HJWUM 

*rft a, 6, c ^f^lJt i '»K(.«i 

^) 6 2 - 4ac > 0 *|^f ^ *lSN»H«lfl>* « ^»W i 

*0 b 2 - 4ac > 0 ft*? ^ ^1*3^, 'fl|*l>lM « i 

*f) 6 2 - 4ac = 0 « *feP*l* ^ ^?T, 4TTOI x = -— 

2 f 

^) b 2 - 4ac < 0 *HtW ^ ^ ^ i 

x 2 - 5x + 6 = o w i 

Tptff-i\D, \Sddv 051 W-^O’ST CSpT 








ax 2 + bx + c = o to to i^rcwr ^ir *mi a = 1, & = -5 

<<R* c = 6 I 

_ -(-5) ± ^/(-5) 2 -4-1-6 _ 5 ± V25 - 24 _ 5 ± >/l _ 5 ± 1 

X ~ 2-1 — 2 — 2 _ 2 

_ 5+1 5-1 


%x = 


2 ’ 2 


Wffc xi = 3, x 2 = 2 

'SlK<H x 2 — 6x + 9 = 0 7 T 5 It i rt*? I 

*Hhh: ax 2 + bx + c — 0 ^TtC^f 'g«i*il <pw ■'tT'QTTT 'SJIU o = 1, b — —6 

c = 9 I «I'»4R ' 3 T 5 Tt*1t F T 

-(-6) ± ^(-6)2 -4-1-9 _ 6 ± V36 - 36 _ 6 ± 0 
X ~ 2+ “ 2 “ 2 
xi = 3, x 2 = 3 

«. x 2 - 2x - 2 = 0 <*RT ^RTI 

TOJR: ax 2 + &x + c = 0 TO TO iTCTO ’tt'QTTt ^1* a = 1, b = -2 

(£|^ C = —2 I '3|'Si£R *lffoRflfi>? *w\m 

2 ± VC-2) 2 - 4 • 1 • (-2) _ 2±x/4 + 8 _ 2 ± >/l2 

X_ 2l “ 2 “ 2 

%x= 2±2V3 = 2(1±^ 3 ) =1±v - 3 

Xi = 1 + y/3, x 2 = 1 — \/3 I 

4TO ^%r ct, *n*m to T R , *ut?r tori x 2 - 2x - 2 <r* fcvnro* toFtf to 
•Tf (TOT'S SR'S Rffa?T c lfi>? RTO 5 ! "TO TO^ i 

'Snk<H 8. 3 — 4x — x 2 = 0 '*R ' 3 T 5 rr s Tt«T <1R I 

TOTO: ax 2 + bx + c = 0 ?#<ITO<T TO TO HT^TIT a = -1, b = -4, 

c = 31 TO4R TO*TR 

-(-4) ± y/ (—4) 2 - 4 • (-1) • 3 4 ± V16 + 12 4±V^8 


4±2\/7 


2 ‘ (—1) 


%x = -(2±y/7) 

xi = -2 - V7, -2 + V7 1 


$cOlr 



*oStr 


'srajraa-. 


(2) 'S (3) *t? ■’jwra •*iKlc*ij 

X2 <*Rt ' s rt 5 T 


bx + c = 0 »i»ita*M "5^® ^«T xi 


**) b = 0 
^) o = 1 


*1) c = 0 *0 b — c — 0 

$) a = 1, b = c = 2p 




^set ^r?u ^ftottto mm m. 
y 2x 2 + 9a; + 9 = 0 *. 3 - Ax - 2x 2 = 0 

8. 2x 2 -5x-l = 0 (t. 3x 2 + 7x + l = 0 


8. 2x — 5x — 1 = 0 
<t. x 2 - 8x + 16 = 0 


b-. 2x 2 + 7x — 1 = 0 


0. 4x — 1 — x 2 = 0 
b. 2 — 3x 2 + 9x = 0 
fc. 7x — 2 — 3x 2 = 0 


5tsa1^5 


mm mPr «n*c»r tost ^ ?iftot 

’tf'QTTf ^TtTT I ^TStEfET CT "^Tt^ *tt'QTtf '0|<.«1<P ^RI jh’JH ^ St^FS 

«>i»ita<Hli>c.<p ^ i <4 *t3t?I? "^5 (Extraneous) "Sjff i ^»3t° ^R'^F© 

?iftot mm sOfam $\*§ sm -^t to ^t m*ti$ *iftot ms ot*it 

is<pls i <tfto < t?r <?t ^ ^ sHrs •^5)<p<K. c t?r i 

ffwwt ~sm i 

^tot <t. mm m V 8 x + 9 - V2x +15 = V2x - 6 

' 5 PIt*ft 5 T: \/8x + 9 — V2x + 15 = -\/2x — 6 
^T, \/2x + 15 + y/2x — 6 = \/8x + 9 

^T, 2x + 15 + 2x — 6 + 2\/2x + 15\/2x — 6 = 8x + 9 [^f <pw] 

^t, \/2x + 15%/2x — 6 = 2x 

^t, (2x + 15)(2x - 6) = 4x 2 [^ralH^TO] 

^t, 4x 2 + 18x - 90 = 4x 2 
^t, 18x = 90 
.’. x = 5 

x = 5^,^*^ = V49~V25 = 7-5 = 2 = %/4 = 2 






Sa>\2>*7 


m\m X = 5 

■^Sf: p = J X ~ <H3T J ^ = 25 qSjl^lfl^ W 

y X A~ 16 Y X + 16 V £ 12 

lf*r *lfta s T '3 5 3' I 

to. >/2x + 8 - 2v/^T5 + 2 = 0 

mm: y/2x + 8 = 2v^+5 — 2 

^t, 2x + 8 = 4(x + 5) + 4 - 8 \/xT5 |5<TOS] 

^t, 8\/zT5 = Ax + 20 + 4 - 2x - 8 [*W®?f W] 

^t, 8 Vx -I - 5 = 2x -I - 16 = 2(x ~\~ 8) 

^t, Ayfx + 5 = x + 8 

^1, 16(x + 5) = x 2 + 16x + 64 [^f W| 

^t, 16x + 80 = x 2 + 16x + 64 
^T, 16 = x 2 

x = ±Vl6 = ±4 

x = 4^T,^T^ =-^-2^ + 2 = 4-2 x3 + 2 = 0 = ^1^ 
x = -4^T,?m^ = V-8 + 8-2V-4 + 5 + 2 = 0-2xl + 2 = 0 = 

^PIWH x = 4, -4 

a. mm m: V2x + 9 - y/x^-A = yfxA^l 

^I^R: \/2x + 9 — yfx — 4 = + 1 

^t, 2x + 9 + x — 4 — 2y/2xA^9y/x^A — x + 1 p*f<PW] 

^t, 2x + 4 — 2y/2jT+9y/x^A = 0 

% y/2x + 9y/x — 4 = X + 2 

^t, (2x + 9)(x - 4) = X 2 + 4x + 4 [^f^ET] 

?T, 2x 2 + x — 36 = x 2 + 4x + 4 
^T, x 2 — 3x — 40 = 0 
^t, (x — 8)(x + 5) = 0 
.•. x = 8 WRt x = —5 


*0$br 




*o$1r 


<t. ioi 

’jftr x = 8 rc®i, mm = 5 — 2 = 3 WR*^ = 3 

'oi'sifll'^, x — 8 SR'S J i5) < P<ic e R <±i<pfi> i 

x = -5 sR'fiRRJ m, C^Rt a; = -5 W3FF ^BRr RHR *TT 

TRwlftv® '5R I 

.•. l*k fc f*i J i^l*fR x = 8 

'sp^j: 4?Rf%Tgff^^sRjR t^RR x = -5 St^Wff^TRti 

V. *RtttR W: ^(a: - l)(a? - 2) + y/(x-3)(x-4) = y/2 

mm: ^/(a: - l)(a? - 2) + y/(x-3)(x-4) = y/2 

Rf, s/x 2 — 3x + 2 — s/2 = —s/x 2 — 7x + 12 

Rf, x 2 - 3a: + 2 - 2s/2sfx 2 — 3a; + 2 + 2 = x 2 - 7a; + 12 [R< W] 

Rf, V2rc 2 — 6a; + 4 = 2a: — 4 

■*IT, 2a: 2 — 6a; + 4 = (2a? - 4) 2 = 4a: 2 - 16a: + 16 |5<W| 

^t, x 2 - 5a: + 6 = 0 
% (a? - 2)(a? - 3) = 0 
:.x = 2 x = 31 

^jf^f x = 2 rc°i, = y/2 = WR*|^ 

x = 3 = y/2 = v»R<1^ 

^RRR x = 2, 3i 

^1*1 fe. mm m. s/x 2 - 6a; +15 - s/x 2 - 6a; + 13 = s /10 - s/8 

mm: s/x 2 - Ox + 15 - s/x 2 - 6a: + 13 = \/l0 - s/8 
<4^ x 2 — 6x + 13 = y 2HrS $,(.<) 

s/y + 2 - y/y = VlO - s/8 
^t» s/V+ 2 + s/8 = y/y+ \/l0 

Rf, y + 2 + 8 + 2 y/8y~+T6 = y + 10 + 2s/10y [R*f^T] 

% ^8 V + 16 = y/TSy 
^t, 8y + 16 = lOy [R< 

Rf, 2y = 16 Rt, y = 8 



©K>U<f tlffo 


^t, x 2 - 6x + 13 = 8 [y ^to] 

^t, x 2 — 63 + 5 = 0 ^T, (x — 1)(3 — 5) = 0 
:.x = 1 5 1 

x = 1 = VlO — y/% = vbM*l^ 

x — 5 rc«i, = vTo — V 8 = v«jh^t^ 

.-. 3 = 1,5 

io. ^ITOTTO (1 + 3)3 + (1-3)3 = 23 

^ITOT: (1 + ®)s + (l - *)i = 2s 
^T, l + x + l-x + 3-(l + a;)3(l-x)5{(l + x)5 + (l-a;)5} = 2 [^TO] 
2 + 3-(l + a;)3(l-a;)3 -2s =2 
3-23. (l + a;)3. (1-3)3 =0 
(1 + 3 ) 3(1 — 3)3 = 0 
(1 + 3)(i - 3 ) = 0 to] 

3 = 1 3 = -1 to 1 

*itot 3 = ±1 


'5^%# 


<p<i: 

i. \/3 — 4 + 2 = + 12 $.. \/ll3 — 6 = \f\x + 5 — \/3 — 1 

'5. \/2 3 + 7 + V33 — 18 = >/73 + 1 8 . v^+4 + Va< +11 = \/83 + 9 

fr. VI1® - 6 = V4^+5 + V^l fc. y/x^~—~8 + V* 2 - 14 = 6 

H. Va: 2 — 63 + 9 — Va: 2 — 63 + 6 = 1 br. yfx ^2 — Va? — 9 = 1 


fc. 61 


23 „ x — 1 

+ 5\l —— = 13 


3—1 


23 


io. 


X ~ 1 + 2 J^ = 3 


3x H- 2 


x - 1 


' 3 JW (Indicial Equation) 

CT b*FF TO, ?pF 5ifwt ^*T 1 2® = 8, 16® = 4®+ 2 , 

2® +1 — 2® — 8 = 0 3 'oi'aal'© d«i<p 1 ■»iwl*fl*T 


*o)1r 





<t. 


< p^c. x ® jjpc.’vs sllii^. <p<il To: 

a > 0, a 7^ 1 ^c«i a x = a m rc<j *|R 'Q c<p^«i ' J lR x 
'5'o?) < 1 ,, pc < p <4<p$. ^R^TO m 2|«pH <p^I TO i 


= m TO 1 4 «t*u 


^) 4096 <?F -, 2, 4, 8, 16, 2^2 TO* ^4 TO SftH TO I 
z 

*0 729 (& 3, 9, 27, 16 TO* ty9 TO PR i 

^ 64 3 ,/3 

*t) -<?p - to* {/- TO £tTOf TO i 

i Zi? z v z 


TOITO TO: 2*+ 7 = 4*+ 2 

^IWI: 2*+ 7 = 4 X+2 
^f, 2 a:+7 = (2 2 ) x+2 
% 2 x+r = 2 2x+4 
^T, a: + 7 = 2a: + 4 
^1, a: = 3 

.•. Pt fc tsi ' 3 T5Tt*Tt*T x = 3 

fctHHH TOtTO TO: 3 • 27® = 9*+ 4 

TOtTO: 3 • 27* = 9*+ 4 
^T, 3 • (3 3 )* = (3 2 f +4 
<j|, 3 • 3 31 = 3 2(a!+4) 

% 3 3x+1 = 3 2x+8 
^t, 3x -\-1 = 2x -\- 8 
%x = 7 

;. ft?# TOTTO x = 7 

TOTTO TO: S™*" 1 = 3a mx ~ 2 (a > 0, a ^ 3, m ± 0) 
TlTOft: 3 mi_1 = 3a mx ~ 2 

qrnx—l 


3 


= a mx ~ 2 [$TO 3 TOt TO3] 






Sm>u<j tiffo 


io8 


^T, 3 mx ~ 2 = a mx ~ 2 


^t, 


•© 


mx—2 


= l = 



0 


^T, mx — 2 = 0 

^T, mx — 2 

_ 2 
^T, a; = — 
m 




2 


ar = — 
m 


*8. 2 3a:_5 • a x_2 = 2 X - 3 • 2a 1 - 1 

2 3x ~ 5 ■ a x ~ 2 = 2*- 3 • 2a 1_3! 

„x-2 ox-3 . ol 

■^1 __ _ _ __ Q x-2-l+x _ 2®-3+1-3 x+5 

’ O 1-1 2 3x ~ 3 ’ 

^t, a 2x ~ 3 = 2 _2x+3 <JT, a 21-3 = 2 _(2a:_3) 

^T, a 21-3 = ^1, a 2x ~ 3 ■ 2 2x ~ 3 = 1 

2 lx ~ 6 

^t, (2 a) 2x ~ 3 = 1 = (2a)° 

3 

^1, 2x - 3 = 0 ^T, 2x = 3 ^T, x = - 

3 

x = — 

2 

a 2u2 . i 

ifr. *PlHl1=T W: a"*(a* + ft-*) = — 

a^b 2 

’iWf: a-*(a* + b ~ x ) = 1 + ~4~ 

a z b z 

^t, a - * • a 35 + a~ x -b~ x = 1 + 

a 2 ¥ 

1 + ( ab)~ x = 1 + ( ab)~ 2 
^T, ( ab)~ x = ( ab )~ 2 
^t, —x = —2 
^t, £ = 2 

»i*iI«jh x = 2 

W: 3 X+5 = 3 X+3 + | 


(o>0^a?i J) 

z 


(a > 0, 6 > 0, ab 7^ 1) 





wm <t. 


mm: 3 X+5 = 3 I+3 + 


3* • 3 5 = 3* • 3 3 + - 

O 

^t, 3 x ■ 3 6 - 3 x • 3 4 = 8 tor 3 mt «pr^a] 

^r, 3 X • 3 4 (3 2 - 1) = 8 
^t, 3 I+4 -8 = 8 
^t, 3*+ 4 = 1 = 3° 

^t, x + 4 = 0 ^t, x = —4 
faefa mm x = -4 

toto mm m. 3 2x ~ 2 - 5 • 3*- 2 - 66 = o 
mm: 3 2x ~ 2 - 5 • 3 1-2 - 66 = 0 

o2x r 

^t, — - - • 3 1 - 66 = 0 
9 9 

^t, 3 2x -5 - 3 X -594 = o [tor 9 m ^a] 

% a 2 -5a- 594 = 0 [3* = a *TC?T] 

^1, a 2 - 27 a + 22 a - 594 = 0 
^t, (a - 27) (a + 22) = 0 

<<m a ^ -22 C*=Ht a = 3 X > 0 a + 22 ^ 0 
a - 27 = 0 
3* = 27 = 3 3 
%x = 3 

Rcfa ' 3 T s Tt s ^t»T: x = 3 


tfr. ^T: a 2 * - (a 3 + a)a * _1 

a 2x - (a 3 + a)®*" 1 + a 2 = 0 
^t, a 2x — a(a 2 + l)a* • a -1 + a 2 = 0 
a 2x - (a 2 + 1 )a x + a 2 = 0 
^t, p 2 — (a 2 + 1 )p + a 2 = 0 [a x = p *TC?T] 

^t, p 2 — a 2 p — p + a 2 = 0 

Sod's* S»^r-io^T GS|f*f 


a 2 = 0 (a >0, a ^ 1) 



©«>vi<J ftpfc 


io>b 


^t, (p - l)(p - a 2 ) = 0 
%p = l Wl p = a 2 
^,^ = 1 = 0 ° a x = a 2 
^t, x = 0 x = 2 

.-. ^rsrr*Tt^r * = o, 2 




<ps: 

i. 3*+a = 81 

^ g3rc-7 _ g3a:—7 

O. 2 X ~ 4 = Aa x ~ 6 (a>0,a^2) 
8 . (^) I+5 = (^3) 2i+5 

t. (<Ti)' X * 7 = ( V64) 2 ‘ +? 

o3x—4 2x—5 

*• = a 2 *" 5 («> 0 ) 


c2x . ux -3 

**• 5x+3 = a x ~ 3 (a, b>0,5b^a) 

yy 4*+2 _ 22 x +1 _|_ 2^4 

Js>. 5* + 5 2-1 = 26 
io. 3(9* — 4 • 3* _1 ) + 1 = 0 
4 1+ * + 4 1_ * = 10 
2 2 * — 3 • 2* +2 - -32 


^ bWfiPlS fatfs 05Ft$ 

^ o®l<pRf»l£ i£)<px||vs <4<pfi> 4ftft?5 vq v£|<pfi> R’ql'® 5 lP>'s 

Ml *N% TO-Ti*m <2i% M© ^ 

■tffi >ivh><H wra *#© -3 #*ri cBfldfcr Mr ^riOTtwi w w i 

'Scsr^IT CT, o®i<p x 'Q y R(.®1 ( x, y) = (a, b) «*T^ 9 t '©iMw C®ftt6?T v3<pfi> J i»il s lt»T *lf*T 

’ifwt x 4 <r a 4ftty 4ft b ^rn^r ^©tw?r ^ i 

13 1 

W: x + - = -, w + - = 3 
2/2 « 

^Itfl: x + - = | • • • ( 1 ) 
y 2 

^ + ~ = 3 • • • ( 2 ) 


*o$tr 



*o*tr 






(1) C«tt*xy + l = ^y ■■■(3) 

(2) C^IW, xy + 1 = 3x • ■ • (4) 

(3) « (4) <3lW |y = 3x ^t, y = 2x • • • (5) 

Zi 

(5) y «*RT 'STH' (4) ^ 

2x 2 + 1 = 3x %2x 2 -3x + l = 0 

^r, (x - i){2x - 1) = o x = i ]- 

z 

(5) ^R x — 1, ^R y — 2 '*P*R x — — ^R y — 1 

Zi 

(x,y) = {l,2), Q,l) 

$o. ^fsjRR x 2 — 3x + 6 y, xy — 5x + 4 y 

*whh: x 2 = 3x + 6y • ■ ■ (1) 
xy = 5x + Ay • ■ • (2) 

(1) (Sl^ 5 (2) <ks, x(x — y) — —2(x — y) 

x(x - y) + 2(x - y) = 0 

Rt, (x - y)(x + 2) = 0 
•'• x = y • • • (3) 

^t, x = -2 • • • (4) 

(3) « (1) C«IW y 2 = 9 y y(y - 9) = 0 y = 0 W*RT 9 

(3) W y = 0 ^R x = 0 W y = 9, «*R a; = 9 

'olRR (4) 'G (1) C®tW 'oiRsI *1$, x = —2 <*Rv 4 = —6+6y ^T, 6y = 10 ^t, y = 

9wfo *Rt*R (x, y) = (0,0), (9,9), (-2, jj) 

StHHM *RRR x 2 + y 2 = 61, xy = -30 

>RRR: x 2 + y 2 = 61 • ■ • (1) 
xy = -30 ■ ■ ■ (2) 

(2) (& 2 ^Rt »pr TO (1) fllOT fasW ^5Rt (x - y) 2 = 121 


CO | Ql 





iolr 


^t, (x — y) = ±11 ..-(3) 

(2) (& 2 TOt TO (1) 4<T *lfe«r <1$, (x + yf = 1 


^t, x + y = ±1 
(3) « (4) C«ICV f 
x + y = 1 
x — y = 11 

x + y = -] 
x — y = 11 

*P!tql=T <PW *tl^, 


✓ 

?} 


••(4) 

( 5 ) 

•( 7 ) 


x + y = 1 
x — y = —11 


x + y = -1 
x — y — —11 


...( 6 ) 


(5) <?IW, x = 6, y = —5 (6) x = —5, y = 6 

(7) CSlW, x = 5, y = —6 (8) x = —6, y = 5 

Fit'-fii (x, y) = (6,-5), (-5,6), (5,-6), (-6,5) 

W: x 2 - 2xy + 8y 2 = 8,3xy - 2y 2 = 4 


^PlNK: x 2 - 2xy + 8y 2 = 8 • • • (1) 

3xy — 2y 2 = 4 • • • (2) 

(1) (2) <1$, 

x 2 — 2 xy + 8y 2 2 

3xy — 2y 2 1 

^t, x 2 — 2xy + 8y 2 = 6xy — 4y 2 

^t, x 2 — 8xy + 12y 2 = 0 
^t, x 2 — 6xy — 2xy + 12y 2 = 0 
(x - 6y)(x - 2y) = 0 
x = 6y • • • (3) x = 2y • • • (4) 

(3) caw x (2) 4 ^mr *n^, 

3 • 6y • y - 2y 2 = 4 ^t, 16y 2 = 4 ^t, y 2 = ^ ^t, y = 
(3) x = 6 x f = ±3 


(4) c«t^ x «<rt 'sih (2) *1$, 


*0$br 



*o*1r 


c. 


3 ■ 2y • y - 2y 2 = 4 ^T, 4y 2 = 4 ^t, y 2 = 1 ^t, y = ±1 
(4) (W& x = 2 x (±1) = ±2 

'3Tsrr*TR (x, »)- (3,|) , (-».-|) ,(2,l),(-2,-l) 

A®. TO: ^ = ^, or 2 + y 2 = 90 

x-y a; + y 2 

_ ■ _ ■ . x+y x-y 5 /lN 

-- H-- = - • • • (1) 

x-y x+y 2 

x 2 + y 2 = 90 ■■■ (2) 

(1) C*CT ’lit, 

(g + y) 2 + (a - y) 2 _ 5 
(g + y)(g — y) 2 
2(x 2 + y 2 ) 5 

’ x 2 - y 2 2 

^1, 2 0 X 9 ° 0 = ^ [(2) C«lCT x 2 + y 2 = 90 
x z — y z 2 

% x 2 -y 2 = 72 ■■■ (3) 

(2) + (3) to, 2x 2 = 162 ^T, x 2 = 81 ^T, x = ±9 
4<r? (2) - (3) to, 2y 2 = 18 ^t, y 2 = 9 ^t, y = ±3 

/. to* TOTO (x, y) = (9,3), (9, -3), (-9,3), (-9, -3) 

•^pl'sr: »*Rr *hN*i i 

<t. 8 

^hh TO: 

>. (2x + 3)(y - 1) = 14, (x - 3)(y - 2) = 1 

(x - 2)(y - 1) = 3, (x + 2)(2y - 5 ) = 15 

O. x 2 = 7x + 6y, y 2 = 7y + 6x 

8. x 2 = 3x + 2y, y 2 = 3y + 2x 
4 4 

d. x + - = 1, y H— = 25 
y x 




©K>U<f tlffo 




4 5 

*• y + 3=j,*-4 = - 

± xy — x 2 = 1, y 2 — xy = 2 
V. x 2 — xy — 14, y 2 + xy — 60 


10. 

11. 


x 2 + y 2 = 25, xy = 12 
x+y x-y 10 2 2 

-+ —— = t, * - y = 3 

x - y x + y 3 

x 2 + xy + y 2 = 3, x 2 — xy + y 2 = 7 
2x 2 + 3xy + y 2 = 20, 5x 2 + 4y 2 = 41 


qfcflt TO &mF*M $|4M4 ^ >|V|>UN ?RT*fR TO *im i 

wum ^ih ^ i wwm ^nPr x ^ y ^t to 

mm>imi $R> sifNr i to*i* wum ■*r© *i?i~Rr 

^fitroT TO CSfltfa TO*fH 4 <\(rt\ TOF® X y 4 <T TO 

*ITTO TOi 

*8. ^R» ^<TO<I PWW spiffr 650 I if ^ ^1$ 

TO ’tf^s CW1 323 TO, £faaJ<F fr# TO? 

' 3 T 5 Tf l ff»T: TOT '3 5 f?T, TOfi> ^ftTOET x Ruin i£)^ y Ruin i 

W, x 2 + y 2 = 650 • • • (1) 

TO, xy = 323 • • • (2) 

.*. (x + y) 2 = x 2 + y 2 + 2xy = 650 + 646 = 1296 
(x + y) = ±\/l296 = ±36 
TO\, (x — y) 2 = x 2 + y 2 — 2xy = 650 — 646 = 4 
^fk (x — y) — ±2 

<?TC3^ frNj *HtTO, Pl^i + |/ TOTO TOTOTOTOi 
.-. (x + y) = 36 • • • (3) TO (x - y) = ±2 • • • (4) 
cm TO, 2x = 36 ± 2 

. x = = 18 ± 1 = 19 ^T, 17 


*o)1r 





<t. iii 

(3) *1$, y = 36 - x = 17 ^t, 19 I 

• frNj19 foSls <4^ ^1^ frNj 17 PuSls i 

$hI 5 <h 4^ frrti m sn?*m fitpr ww 10 ^ i 

C^3RF«T 600 ^IfflSfiT "55®!, ^ frNj fa# ^ i 

7RWR: ^ lm = x ftfar ^ wiuiwk>m sw = y Isiftfir 

srsrsrc^®, 2y = x + 10 • • • (1) 
xy = 600 • • • (2) 

>|S|)4*M (1) csnas *T$, y = 10 — 

z 

^ifwt (2) 4 y 4^^ *1$, rC ^ 1 ° + ^ = 600 

z 

1 Qt -I- 

^1,-— = 600 ^T, a; 2 + 10a; = 1200 

z 

^T, x 2 + 10a; - 1200 = 0 % (x + 40) (s - 30) = 0 
x + 40 = 0 ^T, x — 30 = 0 
®Nfc, x = —40 ^t, x = 30 
fa*} frfa '55® *115^ «Tt i .•. a: = 30 

.-. ®rt?i®5TO^ frfa = 30 i 

^ 'ai«*fif 5 rt> <£&$ ^R*5t5® m\ ®m ®m*r 3, 

^m?tr is ^f^farawi fafa w i 

*whh: >(c*i *t*R> ^1*# x y 

.\ = 10a; + y 

sm *F®faTl5a, 10a: + y = 3 ^t, 10a; + y = 3xy ■ • • (1) 
xy 

fifta '*r®faTKS, 10a; + y + 18 = lOy + X ^r, 9a; - 9y + 18 = 0 
^t, x — y + 2 = 0 ^ y = x + 2 •••(2 ) 

(1) 4 y = x + 2 *1$, 10a; + x + 2 = 3 • x(x + 2) 

^t, 11a; + 2 = 3a; 2 + 6a; 

^T, 3a; 2 - 5a; - 2 = 0 
^T, 3x 2 — 6x + x — 2 = 0 



©M>U<J flffo 


Rt, 3x(x - 2) + l(x - 2) = 0 
% (x - 2) (3x + 1) = 0 
^5?!R x - 2 = 0 3x + 1 = 0 

^NK, x = 2 x = 

^g7R*&t?P5r«p W5FF Rt W“t '5P© ^ i 

^s^f? x = 2 y = x + 2 = 2 + 2 = 4 
.-. 24 


'Sl^# fr.fr 

y ^rfwwm *i»iRS 481 i ^ ^fwwm ^ ^1^ m?ll 

CWH 240 ^jFT, fifcsFF Rtp *tfolN W? 

*. ^ 2501 

o. 'Jiww wfa fr# io i ctw^t «ftsiT’iwre 

^ wr 28 sm 

« £|*«f fafa I 

8. $fl> Rtffa 181 ’Rf ^fihl ^«t^5T 90, ^fihl RC*fa 
1^f?I I 

d. qUlfcWWM CWR 24 i ^*t?f ^IlilWWW Wj«2W 8HPT 

'Jimw fr# « sw ww ^ngsCT 4 frSm <*fr i fifar c#t 4 r? cwr 50 

R^mi sw 

(£ir# m^wuM sfp«m f^t ww 23 «Pr i 'sihi^wwm c*m«m 600 
'5^r, w frNj 's sp^ ^ i 

H. <iwfi> «lUlfcl*KiM *I^%T ^ORT WW 8 «Pr I C^ait^ 

(^RpeT 48 '5^T, ^©t? frNj 'Q S|*4 fa# I 

V. ^ wRPtfi i£T^f& TOBICT <*R[ WW W W «IW 2 ^ i 

^IJlfi# *1W 27 CTW fifal?I I ^*lJtfi> fafa WI 

&. ^IIW <#%It 56 fifaf «*TO 20 fifan ^ RfltPRT ^ 

^fwWKI RlfS fcfa W? 





*ms <t. 




10. C^ZPFST 300 4*1fti3l« mi 4<T 10 

fltarCTPri c%fliU<i 

11. ^fwwlS x 'S ^/ 'Qllil'SWWKl c,**(»i£|«p«l 49 I 

W W* *ttt<T? 


^ wRPl$ ^ »i514i)M C5fii> 


^j^St iRT W^RRlS mm 1%<fa ^IIWlMl RRIt I 

t$( m+RRi^ >i^4<h cio?<r ^iwt *N% wr «>ui4fl» ^roc*fir wr ^ m 


*PWR a x+2 • o 2 ^ 1 = a 10 , a 2x ■ a y+1 = a 9 (a ^ 1) 

a x+2 • a 2j/+1 = a 10 • • • (1) a 2x ■ a y+1 = a 9 • • • (2) 

(1) CSfc^ a* +2 *' +3 = a 10 % x + 2y + 3 = 10 ^t, x + 2y - 7 = 0 • • • (3) 

(2) CSR?F, a 2x+y+1 = a 9 % 2x + y + 1 = 9 Rt, 2x + y - 8 = 0 • • • (4) 


(3) « (4) CSlCT *N% 

a? _ V _ 1 

-16 + 7 -14 + 8 1-4 



1 

—3 


^ = | = 1 
3 2 

% x = 3, y = 2 


.-. RtfR mm (x, y) = (3,2) 


fcuKiN $)r. mm m: 3 3s,_1 = 9* +y , 4 x+3j/ = 16 2a:+3 


S 3 *'" 1 = 9 I+S/ • • • (1) 

^t, 3 %_1 = (3 2 ) a:+s ' ^t, 3 3y_1 = 3 2x+2y 
^t, 3y - 1 = 2x + 2y 
% 2x - y + 1 = 0 • • • (2) 

4 x+3y = 16 2x+3 • • • (3) 

^ ^x+Zy _ ^ 4 2j2*+3 ^ 4»+3y _ 4435+6 
Sod's< i 5 tf*tw, Jo^-io^r GS|f*f 



Sa>®?7 *ififc 


ii8 


^t, x + 3y = 4x + 6 ^T, 3a: — 3y + 6 = 0 
% x-y+ 2 = 0 ■■■(A) 



% x = 1, y = 3 

(x, y) = (1,3) 

S^I^H ^,cS. <M: x y = y x , x = 2y 

*whh: x v = y x • ■ ■ (1) x = 2y • • ■ (2) <4 ,? ltE 5 T x ^ 0, y ^ 0 
(2) WtW x «£RT ^ (1) 4 ^R3I ’lit, (2 y)v = y 2y ^t, 2 y • y y = y 2y 
y 2y 

% *L- = 2 y % y y = 2 y y = 2 
(2) x = 4 

(x, y) = (4,2) 

So. *!WT W: x y = y 2 , y 2y = X 4 , (TKtCT x ^ 1 


x y = y 2 ■■■ (1) y 2y = x A ■■■ (2) 

(1) ’flt, (x*') 2 ' = ( y 2 ) v ^T, X y2 = y 2y ■■■ (3) 
(3) « (2) ’lit, x y2 = x 4 
:.y 2 = A%y = ±2 


y = 2^(1) C«n^ ’fit, x 2 = 2 2 = 4 ^1, x = ±2 
y = -2 (1) CSlW ’lit, x —2 = (—2) 2 =4%x 2 = j%x = ±- 

rr Z 


(x, 2 /) = (2,2), (-2,2), 




2 ’ 2 


^r*f|5T ^RT: 8 ■ 2 xy = 4 y , 9 X • 3 xy = 


1 

27 


8 • 2 xy = 4 y ■ ■ • (1) 9 X . £xy _ jL ... ( 2 ) 

Z i 

(1) CSIW ’lit, 2 3 • 2 xy = (2 2 ) y ^t, 2 3+xy = 2 2y %3 + xy = 2y ■■■ (3) 

(2) ’lit, (S 2 )* • 3 xy = 4 3 2x+xy = 3 -3 %2x + xy = -3 ■■■ (4) 


$cOtr 



*o*tr 


'srqjra <?. 


iif 

(3) cstw (4) tom ^ *$$, 3 - 2x = 2y + 3 ^t, -x = y ■ • • (5) 

(5) C«IW y «2RT ^ (3) 4 ^to %$, 3 - x 2 = -2x 
^T, x 2 — 2x — 3 = 0 ^t, (x + l)(x — 3) = 0 
x = — 1 x = 3 
x = — 1 ^G®1 (5) *1$, y = 1 

a; = 3 ^ (5) *11$, y = -3 

tofe msrrnm (x, y) = (-1, 1), (3, -3) 

VS^. rnsimm lsy* - y 2x = 81, 3 X = y 2 

18y x - y 2x = 81 • • • (l) 3 x = y 2 ■■■ (2) 

(1) *11$, y 2x - 18 y x + 81 = 0 ^T, ( y x - 9) 2 = 0 
%y x -9 = 0% y x = 3 2 ■■■{3) 

(2) *11$, (3 X )* = ( y 2 f ^T, 3 x2 = y 2x ■■■ (4) 

(3) *11$, (y x ) 2 = (3 2 ) 2 % y 2x = 3 4 • • • (5) 

(4) « (5) <mw *11$, 3 x2 = 3 4 
x 2 = 4 ^T, x = ±2 

x = 2 (2) fflW *11$, y 2 = 9 ^T, y = ±3 

1 1 

x = -2 (3) *H$, y- 2 = 9% y 2 = - % y = ±- 

y o 

(*,y) = (2,3), (2, -3), ^—2, ^ , (-2, 

VO)^cq^| 

<p<i: 

i. 2 x + 3 y = 31 
2 X - 3 y = -23 

0. 3 X -9 y = 81 8. 

2x — y = 8 

(t. a x • a y+1 = a 7 b. 

a 2y • a 3x+5 = a 20 


3 X = 9 y 

cx+y+l _ 25 xy 

2 X ■ 3 y = 18 
2 2x • 3 y = 36 

yx . x 2 

x 2x = y 4 (yjL 1) 





ii'b 

y x = 4 
y 2 = 2 x 

&. 82 /® - y 2x = 16 
2 x = y 2 


V. 4® = 2 y 

(27) xy = 9 3/+1 


f^5 ax 2 + bx + c = 0 <*RT 'aitosl ^sf‘^ r 1 

c^Nfe? mm mm ^n^rr^rr m\ i 

>10*1 <pRi y = ax 2 + bx + c 1 '®l^,0 ? l x '5?' CT ^<P«n ®t*u y = 0 ^.(.<1 ^fK 
x-mm c^t x m $m*\m-$ ax 2 + bx + c = 0 mm \ 

««. c^Nfrar x 2 - 5 x + 4 = 0 m mm m i 

£t*T5 x 2 — 5x + 4 = 0 • • • (1) w<.«i <pR, y = x 2 — 5x + 4 • • ■ (2) 

x m *ui*fl5 ms y mm w ( 2 ) ^ m f^j<r *mm fa# 


X 

0 

1 

2 

2.5 

3 

4 

5 

y 

4 

0 

-2 

-2.25 

-2 

0 

4 


2PrS R^’icnl W (2) *T° <4^ 'oiwpm i 


Y \ 







m 

4) 


(5, 

4) / 

t 


H U S 




\ 







_ \ 








(I< 

0) 


l 

\ 

0 


\ 

(4J 

0 / 


r 

X 

_(_ 

1 _ 

-W 

2.5. 

_ M 

{ 1 % 

-2-) 


r 

, —2 

rt*i 

!.25 

\ 




/ 



ct <?T#3i^ x mm ( 1 , 0 ) « ( 4 , 0 ) fajre 

( 1 ) «r mmm x = i, x = a\ 
wifaH 08 . (?r#C2i?r >iI$J(.*jj x 2 - Ax + 4 = 0 «*rt w 1 


*0)br 





*o$1r 


<t. i 


•>Hhh: 2Hr5 x 2 — 4x + 4 = 0 • • • (1) ' S TC*T <pR, y = x 2 — 4x + 4 • • • (2) 

x TO<>fi> TO* ^sfp y 4\<t -srH ^ ( 2 ) ** 4 * to<j>1 U l^g* **!t*t*F f*H* 
*#: 


X 

0 

1 

1.5 

2 

2.5 

3 

4 

2 / 

4 

1 

0.25 

0 

0.25 

1 

4 


%TO**t#t*F© 2ft*® W <Ph1t'sr **£* (2) *T? (.®Hfi>ti] V3|wp»i *# 1 


-Yi 







t(o, 

4) 

(4 

A)j 

f 



"\ 



J 





(1, 

1 

1) 

l 

p, t 

1) 


(1.5,„ 

0.25 

s 


l!.5,l 

0.25 

) 

C 

0 


(2,0) 


r 

) 


<FP*ft *t* CT X '8|*«K<P (2, 0) fa^OS »K <PWC5,1 WW.'g Rill'S ^ijW^C 6 !* 

^r to, <ro^s ( 1 ) ** <*rt ^1 = 2 , * = 21 

©fr. *HTOJ X 2 - 2x - 1 = 0 4* ^PTUR *RT 1 

g|PfS 5#3RH x 2 - 2x - 1 = 0 • • • (1) TO *#, y = x 2 - 2x - 1 • • • (2) 

c«T#3rMx^TO<>fi5*1*fro to * y 4 **1* 

*#: 


X 

-1 

- 0.5 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

2 

0.25 

-1 

-1.75 

-2 

-1.75 

-1 

0.25 

2 


>ii*to **nf*i^ w ^ww to ( 2 ) **rt c®r#3r <pft, 





©K>U<f tlffo 




\ 

Y i 
,( 1 

2-> 

j 

rq o'v. 

LJ 


V 

1 

L* 3 ) *) I 


fn 

V" 

-0.5,0.25) 

_ /r-x y _ A _^ 

I 


,-l)\ 

,-1.7 

0^ 

i_ 

5,U.Z 

_J 

5 y 

1(0 _ 

^~x 

-1> 

■•75) 

\y 

(0.5. 

5K 


.5,-1 



(V 

-2) 




C^NT *tt?T CT C«T#3lf^ X (-0.4,0) « (2.4,0) C^f i (1) ^ 

«W « = -0.4 (Sim), « = 2.4 (*m) i 

vBil^H -a; 2 + 3rc — 2 = 0 <*ET C®T#C5?T *iklc<u ^?T i 

£t*f^3 —a; 2 +3a; —2 = 0 • • • (1) wt«i <pR, y = —x 2 +3x — 2 • • • (2) 

x «*RT 4UI4>11> Wtt y 4<T5lH ^ (2) ^ «£RT <frUI4>fl> I^T 

<pQ: 


X 

0 

0.5 

1 

1.5 

2 

2.5 

3 

y 

-2 

-0.75 

0 

0.25 

0 

-0.75 

-2 


Sffovs (2) ^ ^ (.wHf&ifi 'oi'aq>*i i (?Nr*TRl CT X 

'0|C*»P51 (1,0) 'Q (2,0) Ptw f^lciic^ I -^ssk (1) <4RT ^l^fR x — 1, x — 2 i 



' 

1.5,0.25 


V 

o 

1(0.5,-0. 

ay 

75)/ 


Vo) 

\(2.f 

/■ 

X 

), -0.75) 

g 

/(0 r -2-> 


<-3r/ 

h 

l 




OS. x 2 + Ax = m 


*o)1r 








'srora a. 


m = —4 rw, x i*rcr 'srt'T ^?r i 
*0 m = 5^i?T, ^ f^5tw ^ «^^RT 

*t) y/m —4 + \/m — 10 = 6 ^(.*1, x <*RT t^?T i 

^) OT'GTCTt «llw, x 2 + 4 x = m 

m = —4 ’5£ 5 T, x 2 + 4x = —4 
"^t, x 2 + 4x + 4 = 0 
^1, (x + 2) 2 = 0 
^T, x + 2 = 0, x + 2 = 0 
.'. x = —2, —2 
*1) OT'QTTt 'silc^, x 2 + 4 x = m 

m = 5 RC«i, x 2 + 4x = 5 
% x 2 + 4x - 5 = 0 

frtfW, 4 2 — 4 • 1 • (-5) = 16 + 20 = 36, ^ i 

ww.'Si Pn>l*j+ >i3Wrf* "^fiw ^1*®^ ^prsiH 

'Q 

’I) (FTGTIT -v/m — 4 + Vw — 10 = 6 
^T, y/m — 4 = 6 — \A™ — 10 
^T, {y/m — 4) 2 = (6 — Vm — 10) 2 
^t, m — 4 = 6 2 — 2-6 - — 10 + m — 10 

^T, 12 y/m - 10 = 26 + 4 
^t, 12y/m - 10 = 30 
% 2 y/m - 10 = 5 
^t, (2 y/m - 10) 2 = 25 
^t, 4(m - 10) = 25 
^t, 4m - 40 - 25 = 0 
^1, 4(x 2 + 4x) - 65 = 0 
^t, 4x 2 + 16x - 65 = 0 



©M>U<J flffo 




^t, 4a; 2 + 26a; — 10a; — 65 = 0 
^T, 2a;(2a; + 13) - 5(2a; + 13) = 0 
^t, (2a; + 13) (2a; - 5) = 0 
2a; + 13 = 0 2x - 5 = 0 


^T, 2a; = -13 ^T, 2x = 5 
^ 13 _ 5 

13 5 ^ ^ ^ 

x = - x = - $,C°1 ^ i 

2 2 


x — — 


13 5 

T’ 2 


<t.<\ 


i. x 2 -x-12 = 0 aa; 2 + bx + c = 0 4tT b iRT 

<S F#? 

^F) 0 *1)1 *t) -1 V) 3 

16 * = 4 *+i 

^) 2 *1)1 «t) 4 ^) 3 


O. a; 2 - x - 13 = 0 4*1# C^t#? 


*0 


-1 + V51 
2 

l + v/^51 


«) - 
*0 - 


-i-Vbi 

~2 

1 + V53 


8. y x = 9, y 2 = 3 X CSfltfa 4*# 


*) (-3,-3) 


*0 


W) 


2 ’ 3. 


*0 

*0 (-2,3) 


^tJ?T f'af'SO® d 'Q 'Jj *T? 2fWt?T ^ ^Q: 

#R> 11 4 *r 301 

<t. ^t? 



*ms <t. 




^) 1 >*RR 30 *t) 2 15 n) 5 ^ 6 ^T) 5 iW -6 

vb. ?R«lJt ij^?r tef W? 

^) 1 ^ 5 ’t) 61 ^) V4l 

h. *R*&r «Jr to&rt t'ltw k*tfte *wdfa 61 teff ^<l><Mfik «lfcr TO 

(i) x + — = 6 

x 

(a) x 2 +1 = 6x 
(in) x 2 — 6x — 1 = 0 

Iter <?!*# ?if^? 

^) i 'Q ii *f) i 'Q in ’t) ii 'Q in ^f) i, ii 'Q in 

\r. 2 px ~ 1 = 2 2px ~ 2 iRT <?FR#? 

*) f ^ P *0 ~\ i 

fc. <?T#t3Rr ^)CTJ Iter >l*ik<M*lWl4 W: 

^) x 2 — 4x + 3 = 0 «t) x 2 + 2x — 3 = 0 *t) x 2 + 7x = 0 

*0 2x 2 — 7x + 3 = 0 «S) 2x 2 — 5x + 2 = 0 x 2 + 8x + 16 = 0 

t) x 2 + x - 3 = 0 W)x 2 = 8 

10. ?R*|Jt?r ter k^ft telfik 5 *pf CTO 3 ^ i fry ^ ?R ! «lJlfik te?T 5 tft 

T R , *lJtt^?r 2 «ft 3 C^t I 

<p) $ftTO?r >i*ik<i fc l «lfcr <rt i 

*0 ^ar m w 5sr *ratqk i 

*0 *?r »iS!k><Mfl> cswto?r ^ i 

11. 'SRfa 'SJWR 5 'ail^k 'oilii'sMs <£T^ c , *piq«p«l 0.12 l etfafcs te*lEi^)»ll 

<£& <r>< ww 20 tter c#t i kk ^k ^rk cro ■*iim ^r tte ^twtro 

<*w ^fkR*r k% to^t i *m*r ter te, 21^ ww 5 fter c#t i [i 
= 10, ooo 

<f) ^tTO<r ^fi> tern te ^ i 
*1) sKter^i 

*0 *m ^rk^ TOk frki 'Q *ik^kt k<k w i 

i^,. /(x) = x 2 — 6x + 15 <4^ g(x) = x 2 — 6x + 13 
^) /(x) = 7 rc«i, x ' s It*T k<k i 
wf-yb, Sdd^ #^s, w->o*r o#f 







*0 s/f(x) - y/g{x) = y/W - Vs ^FT, ^ I 

*t) g(x ) 45T FNf53T ^55? WI 

i«. %fi> ^fw CTM^T 1% *t?r<rit <M> 

CTW^T fe ^IFT ’t'PR 120635 w *itar? 

i8. 'fllUl'6WWM fcNj « 2fc**l<r WS*m 1 (7# I ^1* WWW FTC W #f 6 ^?T 

'©kyn frNj <2ffa*f 'QB 9 ttS3' f%? 

id. ^Bt 'Q foRcjSs <>ll3l < P'©<ik *l5H?T $<P l^tc^P <i(.^i? J ’Wii*l<.«il (.<151 <P511 

i'b. ^I*&t 'Q faRcSs ^f5f <p\s<ils fW «l*l«lR ^C?I ^FT? W i 

is. ^Bt 'Q ft%B?r *fo»fcr *tf?fa^T <P5ic«i w ^ ^ »tfc?r i cwr 
6 ^TSRI <4^ 9 tf?R's»T <i»5ic«i ^I*Bk ^TBl fW 12 1>RI l^Picu-si ^IBl $<P 6 Bt?f — 
^fSRI *lt ^TtUS tft’ilwlBl *tf <IIWlBl i 12 Bt? 1 Bt? ifl'SR ^^fB ^fSRI 

<4^ ^'Q ^ttRF©<p^)ic<i ^ ^ i ifrsR wi^ wtFrt 

w 5rc?rc5'*r*fr *iR«^w ^ w *nwit^iw? [^ 15 ^ <^mm-«im 

sm tomm ?rc*t *rc»t ^ 


j> 

o 

*Y 





Wm\ (Inequality) 

4 ^*om c*tw - 

► 4ft « $ tHt<M iRT vilvsRPl^ ^JNJT i 

► Tj^ W*RfflJ Wf 'aw»M «lfcr « ^^5 *|fi|CT I 

► <||*s<lfofe<|> *ttftfw «I*I»M ^ TO WlPf ftftft *ltTO i 

► «£RT « $ wRftS TOIW C«T#C3Rt ?ItTOJ *R?ICT l 


TO ifppfi) 3TO?t Wv’l 200 ^SR i •Nl'o|R<J»'o|W Q^\ CT, «lr 3TO 

5)lc<p *Tt, *1<P(.«1 '5f^ 9 ri^S'Q $II(.<P *Tf I t£R5f& faftv ftR %‘ p ri^S f|3f X $C«1 

t *1# 0 < x < 200 I ^m\ <?# CT, (3TOt faq%© 

^#«Fa ^ ^t i C < 1H^-‘ i #^f « ^5RIH W CSf^im ftsfe ^IWsH 

wr £Wr ^?r i Wf cro, -gjsm cro ^ to^f cro 

^llnh , J,c«il *tf?rcit c t fa# wf ^ ^t sf«R 

^ ^f <P?IOS ^ I ^54^ <Ff*ft W CT, 'OlMcn* <>t*ll**t*1 ^1<1C«H ^PW^Br qra 4 trt>( 

c*i*wi 

a > b #f 'G <?H®t ^ (a - b) *RlW (a - 6) > 0 

a < b ^ 'Q C^f Tift ( a _ 6) W3FF W*fK (a - 6) < 0 


O 


'0|^ai's|51 ftft: 

^0 a < b & b> a 

«0 a > b TO MWlWl c «W ^RJ 





i*8 


a + c > b + c a — c> b — c 
«t) a>b~$m MWlMl c 4<T 

ac > be - > - *N»T c > 0 
c c 

ac < 6c - < - *W»T c < 0 
c c 

^ i. x < 2 ^ 

x + 2 < 4 2 CTW ^C3] 

*0 x - 2 < 0 [teim 2 toW TO] 

’t) 2x < 4 [tern*?? 2 %t «pr to] 

*0 — 3x > -6 [teWTO* -3 %T *pT TO] 

CT, 

a > 6 ^ a > b WRt a = 6 
a < b a < b WWf a = b 

a < b < c <*T?f a < b 6 < c '*Tt? a < c 
3 > 1 TO CTW5 3 > 1 
2<4WPI^2<4 
2 < 3 < 4 TO <TO>5 2 < 3 <*R* 3 < 4 

C«RIM (23% C*T TOT teat 5 (TO C^t 4T* 5 TO 

<F*f test W 1 TO 2tTO W i 

«l) <.<plcil vitals C5# 1000 TOT, ’iffatsfa StT^a 5W ^PfTO^ 'sjtWf 

2j<pl*l <P3 i 

O. TOfW ^RT 'Q TO*R TOflEWRT <??%3: 4x + 4 > 16 

^WWW: WJTIt 'ailc^, 4x + 4 > 16 

% 4x + 4 - 4 > 16 - 4 |%»?m (TO* 4 toW TO] 

W, 4x > 12 
4x 12 w 

% — > — [temw 4 %t ^BW TO] 


*0$br 






*o$1r 


WJKT'b. WT5t 




^t, x > 3 

x > 3 

4TO mm ctS, S = {x e R : * > 3} 
mm <?$$ to ^5xs ottot i 

-1-1-1-1-O I- } 

-10 12 3 4 

totHjM 8. W «IR* CTfr WlBNm AW: « - 9 > 3x + 1 


(TfQTIt x — 9 > 3a; + 1 


% 

% 

% 

% 


x — 9 -\- 9 > 3x +1-1-9 
x > 3x + 10 
x — 3x > 3x + 10 — 3x 


—2x > 10 

— < — iteptro* -2 ^ m\$ wwm fw c^<| 

z z 
x < — 5 


.•. 1^f?I ' 3 T 5 Tt i fH x < — 5 

mm C*lSfl> to TOW C^im ^PfT i 

^-1—-1-1-1-1-1-b 

-6 -5 -4 -3 -2-10 1 


Rc*l*) Jlftorofir J i»il s 4t«T OT 5 ! 5 ? '3 < p1w J l?l < P^ c t ^|<ll Sl^M *tt?I, 'o|ji»|'s|<i 

mm 4^ m sm m i wn? mm otS (^iws) mm 

I 

(t. mm m. a(x + b) <c, [a ^ 0] 


mm: a *hhff a ^ x + Q < - a to] 

a a 

. 7 c . c 

^t, a; + fc < - ^t, x<- b 

a a 

a mtm ~SJ& Sl^Him *1$, — - - > - 

a a 

^T, x + b>-^t, x> - b 

a a 

.\ 1^f?T (i) x < - — 6 a > 0 (zz) x > - — b '*$( a < 0~S$\ 

a a 



©K>U<f tlffo 


R(.*k a c *lf*T S HT5I^ J «w x <*ET c<ic<pl(.*il »ilc,*m ®tMJ '8|Ji»i'»|fi> 

i R»*^> a *|R c "33f, '»(.<! 's>M»i's|fi»<i ogle'll *i»il*fl ; T ^l^»w «Tf i 


'b.i 


^WsTtFIt ^MPT W <fR* 
>. y- 3<5 
8. 2 < + 3 

5(3 - 2 1) < 3(4 - 3 1) 


^R^blw^fPf OTT> Celt'S; 


<t. 

V. 


3(x - 2) < 6 


8 > 2 - 2x 

XXX 


3 + 4 + 5 > 


47 

60 


o. 

fc. 


3a; — 2 > 2a; — 1 
x 

*<- +4 


7 r^N 5 ?rc e l?r *iklc<u t'shsl *i»wul • , i*ikh <p^c^ i *P*rf^5C® ^sprsnst •*i*mR>v© ^pput?' 
j i j d*fPT < poc v » *lk(.<i i 

&i\w\ b. c^r *ifNt?r w'Q 5 x ^ 6a; w 

^pr 4a; ^ 84 TO I (TFtFTt *ft2I <7P§ 40 *RT to I fw?T ^pr 

W 4^? <W\ MPl i X ^"SIPT TORI «I*I»M<I ^ow gpFM^i 

■*whh: TOt C’lciic?. CTf6 5a; + 6a; •TSR <*R5 CTfS 4a; + 84 «i*f* i 

SfSkt's, 5a; + 6a; < 4a; + 84 

Rt, 5a; + 6a; — Ax < 84 RT, 7a; < 84 

Rt, x < — Rt, x < 12 

f^, 4a; > 40 [£tT*® TO' 40] RT, x > 10 Rt, 10 < a? 

.*. 10 < x < 12 

fclk*H *\. 5 i5I<pI im x fi> C*lRi®i 8 ukl iw (x + 4) fi> RPst i 

CS# 'sjfTT 97 1>RR R£R, R^lf*R* R*?lfi> CRfTO 

x ft> RlR 5a; £h>l <4R5 x + 4RMR ’ t tt s T 8(a; + 4) (Sh*! i 

smus, 5x + 8(x + 4) < 97 
Rf, 5a; -\- Sx -\- 32 ^ 97 
Rt, 13x < 65 


*o)1r 









^ / 65 
%X<- 

%x <5 

5ft c^iftn R>w i 


ms?: 140 to <??fw W ^SRm C®to x C^tw ^^H fiHMH i to fw®tW 1000 

tom <ircwiHt <?# tom i tom 50 tom x *imr mtto; to tot cw® tom i 
wutfito ^sppwm mwt swh ^ x i^m^Hmj'srm fto^mi 


«»A 


i-d M*S WUttM WFFSte 'Sltwr toW^ «fH* a; 4<t^fto^i 

>. <*W h*ff tom X %.ft. C^t 3 tot ^T ^ tom (x + 2) 1%.ft. <?RH - tot 

2 

CPtvBH <*m? mm 'oiFs^l*® *H 29 <*m mi I 

$.. tot> C#& <4 <mtW 4x <3to 'PH (x - 3) C^ftf WH HtFt ^ 'PH 'G mH tot 
40 tom to« »TT I 


O. Wl^N to*I 70 tot tot mm x tot Rhmh i to fw©I^ 500 tom 

<mft tom i tomr 20 tom x *imt <mtto to tot ws tom i 

8 . <£ito to 4 tom mm x fto. ^ 5 H%m mm (x +120) tom. 1 toftm to 
mtom 100 toft. *m <mto mm 1 

d. <*m $^t 4 M 0 Sm WHf 40 m< (H.ft. 1 C*to X cm.ft. %< <£PR 5 (H.ft. 2 fH 
RPlHJ 'ailn'»|<ph ^H 5 f <mto <m 8 mt mHt i 

<$csra wf mmm rnmtmm i ftot mwm cpsi 6 mwm mt? i Rn$tw« 

wra ^90 WI Wf 'S|i 1 ^l<l mtWt Gfitommi 

<\. osrfH 14 w mmtm to^t to mftet toito 117 w mmcm cm <£pwm.ft. mftot 
to 1 ^m rn^smm mmm '6i>ivi^iii toH mm 1 

V. rnmttm csft csiw^i mto stto mww mmtfto 300 ftto 1 c§Hfi 5 15to.ft. mm 

j&. tjh c^ tor^ Ito *iw ^ 2900 t%.ft. 1 csr§ tow ’tto’t i «i^m 
900 1 pwt c«t^ Itot^ «grf^r Ito 100 f%.R c^H 

8 tto^ ^ 1 pm ftopjsr ®«b«w 5 i snmsf% w 

"sirwr sm*t 1 






©M>U<J flffo 


io. stwm ^ar csktf i>w <rrr *kr suii^ii *pr «*wfl> 

^rwsm to w i 

c^twt *rrff «i<r?*ijr 5 tR, 7 T?' 8 Utt^4R? 15 4Rww cstfe i R?«ijifi>? 
R^RI RR «|R»M* sRH^i 


^ WRPl$ W >*1^5 'SIWI 


y = mx + c (m « aa; + 6y + c = 0) «H4lWH '’RR 

r^Rrfr (^m wkrt ^?rc® ftwfl (sp$^ 'Q <2Jte) i ^rat <rc# ct, 4 

W 5 ! SfasR* C«T#3I^ '»in«iw^tT i ^lhl«plfii'» XY ^IWI ax+by+c = 0 *i5tas<. c t?T 

<?r#E3R mwimi 9m to ^fK ^NRMflhr rr^ x*y 

4R AFRO'SR«HTOI ^ lj®f 'Q <wlt«1 (^RRR'^RJ'^I I '0|1)Rc<P, CR’# 5 ^ RR <*T5R 
c<plc*il ^IHI*^ 7 T^t^ e lf&W tRR <pw RT ^ 'gSf 'Q (,<p|fi><i 'SMJ ax + by + c 
RR ^RJ WW Rv5 Rt I RR^SR*R <.<plc*ll 1 r® 5 F 'Q RRt ax + by+c 

Rtf*R x 'Q y SiFsHTRR ^rc®! RlPlfSu CR RM ^R, '»k < p P R**j(.'» Rlf*lfi>R RR <i«il 

^R <£R* % RRC*F RWR'F© f(P) RRt RRT ^R i P 1^5 CRR^ R£R f(P) = 0 ,P 
1^[ CRRf&GSR R%*R RJR /(F) > 0 ^Rt /(F) < 01 

RPTO (RRf&OSS R%*R RR^R t^[ C®TR RRT WPf fR'S® ^R; 4R*fi> R5RTOR SfcSJRS 
1^5 F 4R 'SRJ /(F) > 0; ^r*R ^T^TOR SfcsJR* F 4R ''SRJ /(F) < 0 I RRf Rl^TJ, 
CTOR ^’R 'orP s <F© 2tff®R> Ir 5 ^ F <*R 'SRJ /(F) = 01 

V. x + y- 3 = 0 RftRR'lft Rwwl R# I 
Rf^R'lft CRlTF *rmt RtR: y = 3 - X 


X 

0 

3 

1 

y 

3 

0 

2 


( x, y) RSTS^T #(W C^fS ^1t^C3R <il^ <R*fl(.<P 4<P<P RfRR c lf^?T ^NfU30 


*o*1r 




'b. 





c<nt 1%^ w i W: 

i. (^) fsf^s R-*l>|Vj4> 

c?r*lt?r 0*0 fsf^s *rn?‘f<r ^ 

«. c^rrf^s 

(*) 1^5 W*tW C^N^H $*lC«Er wt 'Q («0 f^s W*fc*F C*P*fc<r*lt? I^Stf wt 
^ir^mi 

(^) ft^*nc , f%#^ ! 5(3,3) > (4,l),(6,-l)^i ^R^WlO® x + y-3 «*RT’S|R 
^I1?W 3,2,2 *HtW I 

0*0 fst^s *npr 1%^ (o, o), (i, i), (- 1 , -l) i aft x + y - 3 «w 

^M —3, —1, —5 *)lws ai<q<pn>^ s P' e ll'?J<P l 

R(.“I*J «qv<u: ax + by + c = 0 ^NE^NBl i$<pf5 R^ Rmi <?r*ftCT ax + by+ c ^ 

"5IH faR W (SNifiR ^ *H (*HF5FF « W5FF) fa# ^t *lfa I 


^ bwRPl$ wWJl'iH (?T#3r 

b. x + y- 3 > 0 X + y - 3 < 0 'aw»M*l (?T#3f ^ i 

^rsrNt^T: 'OM»i'©h«m C»r#3f ^cv© W '^f’tcsf x + y - 3 = 0 

^5l<p*HfiR <?T*lf53I 'o|«p«i ^R i 

x + y - 3 = 0 <3K?F *T$ 


X 

0 

3 

l 

y 

3 

0 

2 


v&DD'OS #t^, fc^r-io'ST CSR 







ioo 



x + y - 3 > 0 <?T#ST % Wl?I yiR** (0,0) *H^ 

-3>0tw^i ^\U^, ^fwsm ^lillfwi X + y - 3 = 0 CT W ^R^ 



x + y - 3 < o <?r#ai ws % wrera ^iR*^ (o, o) *it«?it 

*rm -3 < o *rt »ei*i»MM> ^w^csr^rsiH wi ^tcsft, 4 w«im *iiiiM 
c?r*nft<r c*r *trc*f vmR^ <?r *nc*t i 



io. 2x — 3y + 6 > 0 WN? *raWR CTd>?r ^Rl *fl« « f^s <R i 
^mtR: ^Rlt 8MCST 2x - 3y + 6 = 0 <?T#3r ^5T*R ^ i 


C«tC^ <^Tft TTt?T: 


$cOtr 











2x-3y + 6 = 0^t, y= — + 2 

O 

(£1 <pc*j<p!^ 


X 

0 

-3 

3 

y 

2 

0 

4 


(0,2), (-3,0), (3,4) R^Jc^l 

^IT’R <PW ' 5 T§t^ e tf^ ^Nf53I 'oiwp'i <pf^ i 


X 


(0,0) C© 2x - 3y + 6 <#t?T ^ 6, "*It *HtW I C®T#Sf (Zrttffcs <?l 
sjfiR^ sww, C 3 ^ *ttC*fa 2x - 3y + 6 > 0 

'o|vs(£)^ J 2x — 3y + 6 > 0 'oi J i»i'©l<i ^I^NH CTl> 2x — 3y + 6 = 0 •*i5W<kHs (,®Hfi>iflPv|^ 
^R5«T R*»JS (?r#C2I? CT *tt£*t ' 0 |<ipv |^0 *fft*t?T ' 7 R 5 «T R*»JS ^fHt^ 

*#© I 

<4^ ^TSTf^ft 5 ? C^TOj^T C«1^Bi£| foRf'O '5K*|J C«1 ^Bi£| C^flt^Q 

'0|*®'^S I 

ShI^M to. XY *1»|V8M -2x < 5 (^T#3I ^T«^T ^ I 



Y' 


—2x < 5 ^W$lte &Nt m i 

^ .* 5 

2x + 5 > 0 ^T, 2x > — 5 ^t, x > —- 


^IHI^»lRi'o XY ^iwi x = - - c®r#sf i ^ 

~3&fc (-|°) %?I Y WRT Ws#t TO <?T#af C<T*llfi> 

voiwp^i ^t ^C®Tt I 







>0* 


Y 


X 


- 


\'-2x<$7Z 

- 

Ill 



x 


Y' 


4$ C^«I1^ v5H *ltC*t \«ite ^1#*!® \«iR*^oo x = 0 *Tf > 


5 

2 


•'pok C?Nf5SI (am v5R *ttC*t?T R^ ^lhl«PR SPrS '©M^'sh ^RRR (<?T#3r C?Nt?T 

tefl^tf tew m) i m\m c®r#3i &na* fite f£te (m ?m <?r#3r 
(SNlffr »R) l 


fentaH H. y < 2x w®l?f <?r#3r w i 


y < 2x ®PR®lte y - 2x < 0 «ll4lW C*T*IT *IR1 
^’*R y — 2x = 0 ®P*fK y = 2x RsifawR ^Nf53T '©i’wp*i <pR I CSlC® 


X 

0 

2 

-2 

y 

0 

4 

-4 


^Ihl'wplR'® W < pl’1t'sr<i te?T ln^)(.<p W *JC3 (0,0), (2,4), (-2, -4) R^JotIc^ 

<pw C?Mlft v ©i’*p r i <P5il ^c®il i 



(1,0) (?rfm <R*tm ®H?R TOf i tec® y-2z = 0- 2xl = -2< 

0 


-fe 

o 

*Y 


g r# 3 i c?Nif& « ®ia®tFrerwr [®>r<N. ct^tcpt (1,0) te^^te] «rf$® 








*o$1r 


WJKT'b. WT5t 




£tW 'om»i'©Is i 




y 5x + 5 > 25 «wMlbi m\m 

^0 S = {x € R : x > 4} *\) S = {x £ R: x < 4} 

’t) S = {x e R : x < 4} 5 = {* G : * > 4} 

x + y = —2 x wh »il(.«is 'st*u y = 0 ^.w? 

*) 2 *t) 0 1) 4 -2 

©. 2xy + 2/ = 3 *|SH44Hfl»4 

*) (1,-1), (2,-1) «) (1,1), (-1,-3) 

*0 (1,1), (-2,1) ^) (-1,1), (2,-1) 

tol® <?K?F S'Q <t TO £tet?t ^ Tit'S: 

x< j + 3 
4 

8. 'ilWlfi*! ^piWR C*lft 

^) 5={x6i?:x>4} *f) 5 = {x G i? : x < 4} 

*0 S = {x € R : a: < 4} ^f) S = {x € R : x > 4} 

<t. «wMlbi *piwr (FTC^t *R«&t CM <7FF#? 

7 4 -1-1-1-1-1-1-O-1-1-► 

-2 -1 0 1 2 3 4 5 6 


' < -1-1-1-1-1-1-•—I-1- } 

-2 -1 0 1 23456 

«t) . 

' i - 1 - 1 - 1 - 1 - 1 - 1 -•- 1 - 1 - ¥ 

-2 -1 0 1 2 3 4 5 6 


; < —i—i—i—i—i—i—o - -1—i— y 

-2 -1 0123456 

'Jj. 3x + 6 > 9 Twnstffcr 

(i) ^5?I 3 ^fat TSffl <mc«i x + 2 > 3 ’tt'STIt *Itit 

(ii) ' 5 T s TT s 4t»T OTT> = {x G R : x > 1} 



©K>U<f tlffo 


>08 


(iii) c j, u>: 


< -o-1-1-1-1-•-► 

-5 -4 -3 -2 -1 0 

%5?T *lfop? 

^) i 'Q ii *0 i 'Q iii *t) ii 'S in i, ii 'Q in 


< \. %5t, f^st 'Q ftfe '*l«ll3 5 C5f x, 2x 'Q 3x ^ ' 5 rat^ 

'o|*j^ 60 *1^ 

(?) WlJlfor *#tfw sm x + 2x + 3x < 60 

(ii) Ri'ols ^?PT < 10 

(iii) fti'al* ^?Pf > 20 <1^ 

%RT (TFttft *lfop? 

*) i, ii i, iii ’t) ii, iii ^T) i, ii 'Q iii 


V. a, b 'Q a > 6 0^ 

(i) ac > be '^T^t^T c > 0 

(ii) ac < be *T*I«T c < 0 
✓ v a 6 

(m) - > - ^f*T c > 0 
c c 

%&?r *ifop? 

*) i, ii *0 i, iii 5 t) ii, iii ^T) i, ii 'Q iii 


&. ssum wwsft <?rc&?j c®NtM 

^0 x — y > —10 *1) 2x — y < 6 

*0 3x - y > 0 *l) 3x - 2y < 12 

®) y < -2 ~5) x > 4 

y > x + 2 i&i) y < x + 2 

^0 y > 2x ^) x + 3y < 0 


>o. W® ’IH&MM f^TR ^*5RT C«t^ ^•|t*pr folH <!*?«« ^ 2900 i ^tWlOTT 

500 fr.fa./^pBT i 1^* W© ^BT c«t^ 

^) Wtfllbl 8 lUII* 3 ta W t *TC?T *W 0 lflS« «I*I»M« <??m i 


*0 Rwi*m« f^r *tw 

sit?rt^%^ra io^s cs ^#5 cstc^ w <£fr c^tm i 







*v<t 

n) WW* W TO*tWM fawl*m« WTO TOT f^#T 

*l*Wt4 a: **W WlJlto ^WFaR ^WT £|TO TO OT^OBT 
?TltoJTO*fR^i 

ii. ^TOlfaWTO^3^CTO**TOWflfr5«fltoWTO»r5TOW^TO 
^r I TORT iR TOW (TO* TOW* 3 tow 9 , 

^) $*rHro *w*ui*twit4 cfw w 1 

^) S^TTOWJltor 5 ft, WTOBfiT fift |*RS 15 «*TCr*Plfl> TOW C^fl»^PWTOWJltor 

towt to *awM« giro ^r 1 

*0 ^) 4 2ft*® 'awaM ftWR TOTO <to?T C^#3f TOR TO 1 

i$,. <£Rsfl> TOR, tfR# TOR 'Q i*R*fi> TOR ^flJ 1001>RPt 1 TOR TJfU <P«it»l«l \G« 1 JS 
<TO> <Rf*f 1 1rofi> <P«u»is 'sjflJ TOfi> TOtW^ <TO> C#t TO*1^# TOtW^ ^fU <*R»fi> 
TOR \G«U* (TO* Wf*t 1 ^ ^TOT "SSfU^ “'Jff B|<f>|%J ^ v®k(.«l 8|t'03^»fi><l ^®TT TO? 

i®. ffroijR firor 720 tot c^ TOWHfl» to to 'sro *ttw? 

is. *rR«i* largest ctor ctor ^rRto^f to far§s?w* $Jfc TOtof 
fa^ost 1ro$ TOt ^c«tt 1 2f$R fingcro <*R*fi> crot to to 'sro ^Itcsr? 8l*R 

»Rfs<ll$ Ol'JJGet* <iRsfi> CTO TO C^ft> JJ25 ‘ p ttc^? 

id. «fl^TO®lTOTO iw^fti^CTaiTORr 7fl» d5to^rtPffW?ri TO?r*lf^Wt 
16 ftl>R I TO frRj 'Q 2W TO ^5 *ffW? 

i'b. 4TO G^fCTl fiffBt *m 1% TO CTOR CTO* voilwpv© vScovsl^. 1 OT.ft. TO wt*f TO 
to? WRFf 100 CT.to 

is. ^icvs'st 'Q to?R 'Sf^rst ^ 1 tor g^IgTO cTO tor to? ^Srt wTO tor 1 TOsfro 

pp •»tc'®'8t TOR* *W rIWiI TO' ^T#t TOR* g>iMg®iI 1 TOR* TOR 

pci'll TO TOR* TOR cnlv»lc.«il 1 ^®T (?TC® 'slciti ^RR TOW? 





'0|^ a i *ft?lt (Infinite Series) 

<23% ^ito® « m%r «*mt to? « 

'oi^) a i *IMM '4i < pi>l sl v ©)‘ s P 3«ic^ i 'oi^|<pc*m ft>?» ^Jj$ <pw y oi^l>i 

*m *wm\ m \ 4 *mn to ^imimi ^t i 

^ ^r*om c*tw tot%r - 

► #tf ^Njt *tnrcm i 

► ^i%r *n<rc*n 

► % c wm w simmr *tmwi 

► «# e tte?r *!\m tor ^zus *rt<rcm 1 

► ^5 ii*i% ^(s >iram sm*\ ^ rnmm 
*imwi 


^S5T 

%5 ci^lwl •>H<p|I><.'s SltfSm 5 •"qMto n <*m ^TC»t n ^f n 2 ■jMRJ's i ^fK 
*<Mto ^vm <?$ N = {1,2,3,4,...} CS|??F <$*$$ %«« 'STtW ^ m*f ^vm C^ 
{1,4,9,16,...} ’ft'QTIt ^flU l , ll' 8 flc*ll m’fcR’Sljm C' > li3fD t£)<pfi> ' 0 |^»| I '*T*I*T <P'© < P^[(.«ll ^lf*t 

tom tosf >ii®?iwi <m gf^sj^ <itPt < 3 % 'q *tc?m <itPm 

mttsf ^'olc-q e?hl ^T?T, ^*m ‘4'»lc<? J il'stk*il o j ii>(.<p 'oi^$>»( (Sequence) 

1 2 3 4 ••• n 

1 4 9 16 • • • n 2 

^ft<m rn’pmsto "qwr <j*it 4 <r /( n ) = n 2 c*mt ^11 ^ *m 

n 2 1 wwiwi <iw*ijt 1 rnmm'i *tw? <?mm ^ 

{n 2 }, n = 1,2,3,4,... ^t, {n 2 }+“ ^ {n 2 } i C^nmt ^^1? «m ?lto 

st«m *m, toa <nto? %im *m, <nto> *m, ^©jift ^it i <#© 

1,4,9,16,... sm *m = 1, %im *m = 4, ^snimi to »ai^#t>w ^tcat*mfi> 

few 





'swim + *m 


^ n 11 1 

2 ’ 2 2 ’ 2 3 ’ 2 4 ’ ’ 2 n ’ 

«) 3,1, —1, —3,..., (5 — 2n), 

; ’ 3’ 5’ 7’' ’ 2n — 1’' 

■?f) I I JL JL —_— 

' 2’ 5’ 10’ 17’ ’ ’ n 2 + 1’ ’ 


"^tW: 




^) 

%TO ^TOtMtiT TO1TO *P? TO 



0)1 ? * i 

w 2’ 3’ 4’ 5’' ’ 

113 4 

^ 2 ’ 2 ’ 2 3 ’ 2 4 ’ ”' 

fc) 

13 5 7 


2’ 4’ 6’ 8’ ’ ’ 


(8) 

1, y/2, \/3,2,... 

<0 

sPrSTOTTO *faTO»TOTOtMTM*T: 

/ 1 \ " 


0) l + (-l) n 

W i-(-i) n 

W i+(-j) 


V? 

(8) " 

w lnn 

(*) cos(^) 


tfic 

n 

\ 2 / 

’t) 

CTORJT SiCTO^ TO# TO CTO 'i^CTO TO1TO *P? %4 TOTO M*T i 


CTOH *RW?T C*M TOt TOM TOT (series) TO i 

cro, 1 + 4 + 9 +16 + ... tot i tort - + - + - + — + ... tot i 

~ 2 4 8 16 

^ TO*T TOI% TOTO i i£) ?ito TOk+ ^®lt TO ’JcHI's* *4T^t i 

wwiwi TOm toto $R> *iw?r toj toic% to ^ TOt% £rf*t% i c*to 

»1Jlha<l TOI$ C^CSI TO*t*I *3^f5 '0|*'s<i R«)M*p«i *iwM TO i 

CTO TOt? *fCTOftwi <pm TOIc.<p TOTOfTO i^) ?pfa^tTOJ> 

TOt (Finite series) *0 ^1% '«n*r® (Infinite series) i TOT •TTO-'spTO 

<23% *ite 'iUlMlIHl TO TO?TM i TOT «IIC*llMl TO TO i 

TOT (Infinite Series) 

TOTO ^R’TOT < 4 <pfi> TOTO «1, Uz, M3,..., U n , . . . RC «1 U1+U2+U3 + .. .+u n +... C^ 

toto to# tot Mt to 1 tot% n to *pt w n 1 

TOfa (Partial Sum of Infinite Series) 

ui + U2 + U3 + ... + u n + ... 'OITS TOfa 

Wf-itr, Sddvss #l^o, ^-ioTT G*|f«f 









ivSV 

J* gfj = Ul 

$.Tl ^SflSpfa 5 5 2 = U\ + U2 

VJ)TI ^Spfa S 3 = U\ + U 2 + U 3 

.". n ^sf ^fsrf^ S n = ui + U2 + U3 + ... + u n 

Wffc, n ^IfcPfa ?RlP> K\n\\\>n 8 W>f 1 

i. £Pr 3 ^pRF PHs H 1 

^) 1+ 2 + 3 + 4 + ... *0 1-1 + 1-1 + ... 


' 3 T s Tt*ft 5 T: 

^) 4<pfi> 5wm sm *t*? a = 1 <*r* ^T*mH d = 1 1 

’IW *» ^Plffr 5 n = | {2a + (n - l)d} = ^ {2 • 1 + (n - 1) • 1} 

^S„ = ^{2 + n-l} = ^±i) 


^tERI n ^ <lPi(.<J *fk, 


Sl o = ^=55 


S 1000 = 1000 * 1001 = 500500 


*0 


100000 x 100001 

Voodoo =-^-= 5000050000 

4'5tCT, n "5H W ^5 ^f, S n ^RT "SIR W ^5 I 

^©?t* sm CTtpn ^ i 

1 -1 +1 -1 +... 

w 'stkPpf 5 X = 1 «* ^sipPr? ^piP> 53 = 1-1 + 1 = 1 

^?r 5 2 = 1 - 1 = 0 5 4 = 1 - 1 + 1-1 = 0 


$*K?Rr ^tt^f CSR7P (X,n %®fp5 7Rs|jr ^In^f ^Pfa 5 n = 1 

^ n C®tP5 *R«W ^fn^( ^SpRF 5 n = 0 I 

'©k(.«n (FKt CT, sPrS *iklf5s wm, 4'sr (.<p|</il RPrv ' 3 T°^Ut *ft'QTlt ^ «Tt *4l(.<p 

mtffa ^ m \ 


'oi^l*( ’{(."ll'QO *m* *wfi5 (Sum of Infinite Geometric Series) 


a + ar + ar 2 + ar 3 + ... tPffS?T mtffa W *rt*ffiK^*TP5 r i 



*o*tr 


'srajnr «i. ^i%r 




^5R*, RRfo n *R = ar n ~\ CRRiR n € TV i 
rrr r^i^i mtfte n 

S n = a + ar + ar 2 + ar 3 + ... + ar n_1 

S'n = a• T — Z ^~ R*R r > 1 RR S n = a • R*R r < 1 

r — 1 1 — r 

G'l'SJa 




|r| < 1 $,C«1, WfR, — 1 < r < 1 $,C®1, n RR RR (n — >• oo RC«l) |r n | RR 

R*T RR RR n RR RR R^5 <psc«i |r n | RR RR 0 RR <PkMfe. RR I 

|r n | 4R Stl^^tR RR (Limiting Value) 0 RR i 


*pc*i S n 4R SlR’olR RH S n — 


a(l — r n ) 
1 — r 


a ar n a 
1 — r 1 — r 1 — r 


4v*m, r%i mtffot rr^ Soo = - 

1 — r 


R) |r| > 1 ^c«i, r > 1 ^RRt r < — 1 n 4R "SIR |r n | 4R RR 

RTR <4R? n CR REsrt> Rv5 <PW |r n | 4R RR R£R^> R^5 <P<|| RlRI -^osl® 4'SR (.<p|*1 

R?*ijt s ft\m\ rir rt, Rtw s n 4ft sii’fR rr *irt rr i 


iRTOf RRtfi>R CRM R$ I 


R) r = -1RCR, S n 4R 2ff€R RR RT'QRt RtR R i CRRRt, n C^SRRrRR (-l) n = 1 
<5R n Rcetlvs R?Rt ^.c«i (—l) n = —11 ^c<j, a—a+a—a+a—a +... i 

R5R?, ^R RRlfi>R <RM R$ i 

R) r = 1 S n 4R Stl^RR Rt'QRt RtR Rt i (RRR^*R RtRlfi>RCR a+a+a+a+... 

(n RRR) i R<K S n = naft\ n 4ft ftft Rtf^CR RtstfS R5 RRt RR i 

RsR?, R%T RRlfi>R CRR RR^ R$ i 


\r\ < 1 Wffc, -1 < r < 1 RDR, a + ar + ar 2 + ... R%T RR^R 

S = —— I r 4ft ^5RJ RRR RRR RR R%I RRt^ RRCR R i 

1 —r 


W: R%r RRR >|J|R3tR (R^ RCR) 5oo 2tRt*f RR ^R RR RW RRt^R 

R%IRR RR ^ i a + ar + ar 2 + ar 3 + ... RRfof R%T5R 

-S'oo = 7 ——»R*R |r| < 11 
1 — r 






cw 'si^lw ^ e t 1 ^' *» £Wsr *l*r a T itMl?r c t 
C^fQTlT 'oilc^. i 'oi^l»('®<p ^aifiS ^llc<p 'af^t'Q <p<i: 


(i) a = 4, r = 
( 8 ) a = 5, r = 


($) a = 2 ,r = -; 

« 

(<?) a = l,r = —; 


w ’ 10 2 x/ ’ 7 

*1) CsM 2io®jc<p <*R5fi> ^5(%I ^.u-il's* *ffaf 1®N i 


(«) a = -,r = 3 
('b) a = 81, r = —; 


^*11^ ’ 


(#t «IIOT) MtWi 


_ 1 1 1 1 
^ 3 + 3 5 + 3 5 + 3 i + - " 

*t) 1 + 0.1 + 0.01 + 0.001 + ... 

n> 1 + 7 i + l + ^ + \ + ' 

1 13 1 

4*ffFT, swr *l*f, a = - ^»tl^ r = — x- = -<l 

3 3 13 

.-. «n?iiflhr 5oo = —— = -^-y = - x - = - 

1 — r 1 -1 3 2 2 

*0 «*wpt, mtffci shut *iFf o = i ^itqfcrt r = 2jl = < i 

• qftiffcr ^i%jw 5oo = —— = —3_ = 12 = il 

1 — r 1 - 4 9 9 


»D 4*ltFT, qfolflhr ^ *Hi a = 1 r = — = — < 1 

1 v 2 

.-. qfcllflhr 5oo = —^— = —l^i- = fi- = 3.414 fapm) 

1 -r 1-^5 a/2 — 1 

C*fft8<3fap ^ip®* 

o. C*fft8<2fap W ^ntwf <J*tm W: 

0.5 *t) 0.i2 «t) 1.23i 


*o$1r 








?Rt 

*) 0.5 = 0.555... = 0.5 + 0.05 + 0.005 + ... 

mtffa iR a = 0.5 r = — = 0.1 

0.5 

• a 0.5 0.5 5 

■'■ ' = 1 - r = 1 - (0.1) = 09 = 9 

*0 0.i2 = 0.12121212... = 0.12 + 0.0012 + 0.000012 + ... 

T5|%r mtffa ssr a = 0.12 Rt*mn r = q q 0 ^ 2 = 0.01 


“ 0,12 = 1 -r = 1 - (0.01) = 099 = 33 
*t) 1.23i = 1.231231231... = 1 + (0.231 + 0.000231 + 0.000000231 + ...) 

i 

<?$ Ktm = 0.231 r = ~ = 0.001 

• • , a , 0.231 , 231 410 

+ 1 -r “ + 1 - (0.001) “ + 999 “ 333 


^ShK'sH 8.-1-1-b . 

K 2x + 1 (2ar + l) 2 (2s + l) 3 

x = i Rtqm w i 


WF5 *M l 


«0 x = - <m *t*t shr 10 *r^ fa# ^ i 

z 


^t) s <srer ■*f® mm <p<K«n *jfaiir>?r 


mn (?$ ?Rf$ fa# 


*> &TT + (STTp + (STT? 


*Tfat l 


_15c®i. -- 1-1 - 

’ 2 • 1 + 1 + (2 • 1 + l) 2 + (2 • 1 + l) 3 


1 1_ 1_ 

~ 3 + 32 + 33 + "‘ 


mtffa r = ¥- = 


32 _ i 

1 3 

3 



© h mi *iffe 


*> TO *^STT + (d^ + (2^ 

x= 3^^ = 1 + 1 


1 

(2x + l) 3 + " ■ 


1 1 1 

4 + 42 43 


+ 1 + (2 • | + 1)2 + (2 -1 + 1)3 


1 

mtffc *r, a = - wit^, r = ^- = - <1 
4 1 4 

... onffii <Mm «W - «r« = i • (i ) 5 1 = (i ) 5 = ^ 
sm *f*r *iw?r ~ r - [n = 101 

1 — r 

y _ ^ \ 


*B)} K 1 -^! 

i-i = ? 


1 4 (^ 
4 X 3 1 


4^ B 1 


1 

*t) mtffa a = —-—, WfF©, r = t 1 ^ 2 = —-— 

2x +1 •!• 2x +1 

2x + l 

_ 1 ., ± 0 , ^ 1 , > 0 ^Rt ^ - - < 0 • • • (1) 

2x + 1 r 2x + 1 2x + 1 v ’ 

i*RR mtffa '8|^]a|vs<p ^»|RJ s||<K<l Irl < 1 Wffc —-— < 1 ^ • • • (2) 

11 2x +1 w 

*P*R ( 1 ) i£R —-— > 0 2x + 1 > 0 [’jtHI'GS 

2i3C — l - 1 

4<P$] T5SR (2) i£) CTfct ^ —-— < 1 
w 2x + l 

liRfa ^5?I <1^ *RNR> 2x + 1 %?l ^PR^sR 

1 < 2x + 1, RT, 1 — 1 < 2x, ^T, 0 < 2x, Rt, 2rc > 0 ^T, x > 0 

W ^*tE?R (1) <SR —-— < 0 2x + 1 < 0 [’JcHI'QS folk's* fi?5? 

2iOC — l - 1 

4^] \5SR (2) i£) CT®t *lft--— < 1 

w 2x + 1 


*o*1r 







'S'oo ’sJHN^p 7 R 1? Ut 2x + 1 R«i 'SPTSJ^T B^? <^(.*1 <ilc.<i 

-1 > 2x + 1, ^t, -1 - 1 > 2x, ^t, -2 > 2x, ^t, -1 > x, ^T, 


x < — 1 


.-. ft?# ^ X < -1 Wt, re > 0 




5oo = —^— = 2a?+ 1 1 

1 — r , _ 1 

2x + 1 


(2x + 1) TOT tff -S'oo = 


2rc + 1 — 1 2x 


i. 1,3,5,7,... 
12 

*. cror if5pfi> 1 


vS. (,<pl(.*ll 
0 


?r 12 *tw c^F#? 

*) 13 *t) 23 


25 


n ^ *iFf = —-- ^ «fl?r ^€hr *i*r 

1 n(n + l) x i 

L\ -L _L\ -L _v -L 


n *t*f = 

*) 1 


1 - (- 1 )* 


^5®t 20 *tw 


*0 -l 


*0 2 


8. n ^ *l*f u n = - «1 

(i) n < 10 3 (ii) n < 10 4 

Hi i 7 Hi 

<t. C^t WW&H n^*ftu n = l- 


n *t*T u n = — <4^ u n < 10 4 ^C«1 n <SRT ' s It 5 T ^c<J 


(in) n > 10 4 


’t) ii, Hi 


^0 i, ii, Hi 


4W n^*ftu n = l- (-l) n ^FT, 4<T 

(i) 10^r*tW0 

(ii) 15^*1*? 2 

(Hi) SWT 12 *IOT?T 12 

i, ii *t) i, Hi *t) ii , m 

«r^ ^?r ('b-tr) £twl?r ^s?r i 4 + 


^0 i, a, m 

4 4 

3 + 9 + --- 


<«». io *i*r c^#? 



i88 




-i- 

' 3 10 


*0 — 
' 3 9 


*0 — 

' oil 


4 

3“ 


r. *mnftR w 5 *krr w? 

*) ^ <0 484 


27 ' 81 

V. RRlfi>3 '0|^)»(VS<P ^a|R> <pvs? 

R*) 0 R) 5 

sm ^<sKV4 10 ^©R RR, 15 ^©R RR r ^©R RR fR*fa RR: 
RO 2,4,6,8,10,12,... 


*0 

n) 6 


12 

~9~ 


O I 1 ? 2 5 

2’ i ’2 ,Z, 2’"' 

R) n ^©R RR = 


-,ne N 


\3n 


r) — 

' mo 


4 

312 


R) 

R) 


20 

9~ 


n(n + 1) : 

R) 0,1,0,1,0,1,... 

v 5 5^1 

J 3’ 9’ 27’ 81’ 

1 — (—l) 3 

■&) n ^©R RR =-i — L 

2 

10. i£|<pf5 '©M$ > c i IS n ^©R RR u n — — 

n 

R 5 ) u n < 10 -5 RJR, n RlR fo^R rw? 

*0 u n > 10 5 n *IM fo^R rw? 

R) u n <RR £lh©k "SIR (n RCR$ R^5 ■*i*Rc<p <i<=il RtR? 

11. sm ’fc'tm ririr (^Rw) rrI$ RfR Rtw, w ^©t fR«fa rrt: 

_ , 1 1 1 

*> 1+ 2 + 4 + 8 + ' 

4 i_l + ±_A + ... 

' 5 5 2 5 3 5 4 

* a+ 2 + 1 2 + l + h + - 


1 + 2 + 4 + 8+16+... 

®> 5 + (“i) + § + (“S 


+ ... 


i*. *mnRMR RRR n R*RFF RtRR CRTR*FR fR*fo R^R: 

R*) 7 + 77 + 777+... 


*o*1r 



'swim «i. *m 


*0 5 + 55 + 555 + ... 

io. —!— + 7 —^-Tx + 7—x +... ^si%r *mnfa 

X + 1 {x + l) 2 {x + l) 3 

(®i%iw) <*rr fa# w i 

i8. sm C’ffa^afay ^fltWT 

^F) 0.27 *) 2.305 *t) 0.0i23 ^f) 3.0403 

o + ab + a& 2 + ... ’jp’ll'QS *Tt^t i 

sfl<rffa *RF fa# W i 


*1) a = 1 <*R? b = - 
z 


^lt% ^1# «It^ ^®t fa# WI 


«t) a *flF3T^IW 3, ab <*RT»*OT 33 a& 2 333 OT *JW ^thQTTT 'TO 

£N^T n »tFT?r ## ^ I 

i'Js. fatfE) <^f*i<p 24- ’fapeT 641 

5 

^) ^fafcF<r ^R^ri^s >i51+<h *fa w i 
*0 qRrtfa ^ fa# <p?n 


«t) ^sim ^*tR5 - 
5 


*raf^fa#^?n 


i>l<ifi> foosilfoiSl* <xi<pfD '5t?' C^MRl i <4^RT 

SiftsfiJ ^<P5, «W fa^> C5H <PW t £S'9 '®lR>^ Ji ( 

WI cm V5tw ^SRfavo ^M<1 fa<F 4«$el(4 wfa ^ (fastt l 

<f) 4^k?t cfast^© «?nwt ****t«wi #t ^? ^t stoojw w 

*0 wfa ^5 *i?r fay *tfar# ^t ^c?r *i# k 'Sft’fa 'siF®<g»i ^ fay 
*lfar# ^ v®k(.«i £twt?r ^ i 

*t) wtsilw ^t fa^sf '»k.c«i ^ < it?i?r £f?t*ftp!t?r ^?r fas i 


*tf*t^s, W-io'ST (2#T 





(Trigonometry) 


RiwMfwfa tom w®r ^it'QTrf mi 'QiwN' *to' i 1tot«t to® tofi> <?m 

i£)^? <j«k.v© *|f#H ^plt?r i ^wlett'o Q)(.<pMRR)(. < p 'Trigonometry' C^NT ^ i <4fi> 

Rcstol'S ^iTSTTf ^TtTT 'Trigon' 'Metry' i 'Trigon' f®»# C^M ^ Qi'g's? 

’Metry 1 ^1?) i ISiwHftl'® < 1*1 c^s tva«if5 C^tl c i^ *lf#T*i ^Ui i 

wito »ipi target tofi> <?m « toft to mito 

Rqum 'eiiwiMl cslc^t RiwMfato ^ar*n® m i cw, <*wft TO* mit* ?titoj ’Iteft* 
tost, ^fto *ffto *% tom f*#, c*ww* wf# c«m*m ft# ^®jtft cro 
Qic<pMftto <imls ®itoft§ft 'Q mif# i 4 ^nst, mt®* mf tol<.«m toft TOt* 
fawnfato to** ®$ fawwftto TOimt tot®* 4<pft toft 

ft** tot* ^toft®i Qiwitoto TOtmt ijtft *tHt* ft®$i 4to m®% 

Ri(.<pMftft> (Plane Trigonometry) 4*^ 'oi'uft fac^ltoft* (Spherical 

Trigonometry) i *tof* ®IttTOTf ’j^^llar W% toMftto *t*J %Iftm *tTO i 

4 mot* c*tt* fttofftt - 


► 

► 

► 

► 

► 

► 


tto*H toro* mmt *jwjt *mt® *tmt* i 

ttonH to*M «to torot* mmift® mto ft# *mt® *rt*t* i 

*f*ft &'8'»i(.’t Qic^ltoto 1 ft*r fiorl <p*os *N*t* i 

®FJ** 2t r CTO* Rlt<frMftto ®to® ft# *mt® *fl*t* i 

-0 cro* toitoto ®mti® ft# *nit® *tmt* i 

*2#°** n < 4 4* 'SRj ^ ± 0 wit# faw»Mftto» 'smtt® ft# 'Q sfCflt^t <pso© 
*ft*t*i 


► ^er Ric^ltoftxp J i5] < P3C' , m ^lail*!* apse's *im<.<i i 


®t)lPl(^4 <?PM <3 R|M>M(4|R>4 <?PM 


O 

*Y 


toto** CTO 4 <r l3)C*Mftto CTO* 'flllWlMM ®[t**T XY Wt*l TOt* 

wto <m to <fl^r aiTOft^r ^raro«it xox' ^ ror' w®^r ^#i to 



'srajrav. ftjwMfrfo 


c?itoj o faro ct *Rfi> *toih TO?r awwltoi to*<mc4 

wfi> F5^t (Quadrant) ^Tt ^ i OX C^fT (TO ^fs?T ^fcR fro «HWf 
sm RTOtFR (ZXOY <4* *TOM) SkR (First quadrant) <*R* 

i gro tor %®R (zyoxo, ^©R (zx'oyo to (zxov ') wwim 

\0|\j}jns^»)jj^(,<p R'®R, ^oR 'Q D'g^ I> x J'»i , i < 1®ll (pK.03 fwi) I 



'Stjlfafcxp *TR«tt «iyilw 1%^ ?f*tT TOl> face's f^T» TOT ^ fact's TOfi> C^M ^,*R 
$.c*jc 5, <u.«i *Rt TO1 Qk.^pMRI'sc'© 1*8R ^f*iR 'STTO <3<pfi> ^*lRail*i 3 R 1 S 
'oi<HI(.*i RfTO <3>R Recoil W TO i TOT OA \4l*Hh #*1T TO 4fi> 
OX f**R <J%T W«IH (TO ^9 (flfTO TO TO (anticlockwise) 

fTO’STO 1 OA #*tT WI OAi TO*TOT 4TO ZXO^i JpiWW ^*R TO TO 2fTO 

<rtor 

*I%IM 90° Rt <*Rs ' 3 T s TC^T e t TO i OA 5if*i|fD TO^ fac<P 'TO'S %l| TO TO 5 ? O A 2 'oi^Icm 
W*T WT ZXOA 2 CTOfi> ^[TOTO i toS'oIm TO OA #*![ OX TO 

fro ox' w«tot to, wt cro zxox’ totom r ^ rtopr i oa 

#*& Tp«R TO^F WR WTO TOR OX «*RT Rtet f^Ps TO WT (Rtft 

^*R CTOTO *tRTO ^ TOTOR R TO WM TOI 

WtfttTO CTOTO RIOTTTO ^ »H*IMk|«r <#<© ^© TOT TO TO «fl^f « 

QlWW|5|^ CTO«R TOT CTOR *Nrt i fay #T TO TOt TO <R, OA 

TOTO ^SR *R TO3 «f*t TO OAl WTO CTO, ^*R ^*R XOAi 
CTO<r ‘ s lf^It e t ^R *|>IWM TOW ^TOI ^ T^R TOT QlWNPlI^W 'SfRQ 
W«t ^’R TO i RWT WlPli^tvo m ^aiWltHd CRR «Pt TOtt TO^R Ri 
OA ?ftR ^Ttfw W«fR ZXOX <?FTO CTO ^?f «H[ W ^OTt, 

ZXOX CTO^ *RT^li 


o 

O' 



i8tr ©M>Uj? 

^r^r ^iiwitHiu ^rar oa <rfto (^*ier to) <?to to? vjRuife. 

■iR? OA #U W *HtW (TFH %fflR Rwwl toll 

*p*k <.<pl</il "^fvto-si ^R»fa T^tc<r > (anticlockwise) ^lc«i c<pM(.<p ViN^ 

(positive) M R®ff ^ 4R\ C4IWI sf*iic<p f^C3> (clockwise) ^k 4 ! 

c<pMc<p , *HI'9|<p (negative) C^H ^®lt ^ i 

vsl^, 'oilonlDil ^®Tt ^It?T <*R>fi> *HRR> (Rsfc'R 90° WW ^ 

b'g'sM «I1*CT i ^TRR 360° « 450° ‘ffST'SRRJ *HWTQ C^# b^'alc# I ifN^lM 

(TRRRt *HT3FF (TFiFR -SIH 180° « 270° <fl* TOT «ltTO (RsRft OTT 90° (RiR 5 180° 

«nwi cr b'jvsi^t <£r? 270° « 360° ^ w «nwi 8<’5^n:’t «rtw i 
mv* c^FtFR -90° c«iw o° ^ tot «ttwr 8< Fg^tet, -iso - 90 0 
4R TOT OTJ -270° <?IW -180° 4<r TOff Fg^tin « -360° (SlW -270° «*RT 

wsser s*r b^'oi^t 1 iso°« 360° wwiMi xoa 7 c<r*fR 

^ 90° « 270° Rt «nw?r «t4iwi *tjfaKfa* tens ffis* yoy' <rrr (§*rrr to) 
^*R ^3R**ltR RRtR 1 ZAO Ax W o'g'oic’t, ZAOA 2 o^k’t, ZAOA z OR D'g'sk’t <*R* 
Z AOAt 8< ^R**!H W 1 

i. R*) 430° « R) 545° CRT'tWR WRR C^H Fg^tFt 1^<?I RR i 

RO 430° = 360° + 70° = 4 x 90° + 70° i 430° CRT<# *HtW C^t 6 ! 4R? 4 RRCRT 4 ! 
WW R^5 5 RWt 4 ! WW i 430° (TFMft RRtR W <?PRRt 

sf“il(.<P 4 *i>iwW Rt ’jsR Rr ma 70° *J[3C© (fR£5R l&(«i) I 

430° (R^t 4 # ovjvok’t i 




’t) 545° = 540° + 5° = 6 x 90° + 5° i 545° <?FT e lfi> ^ ^ 6 ^R^t 4 ! 

7 ^i>iwl e f ^1S*W i 545° wHI5 < p<i(. v © ^f®?T <pluk R v l51 v © R(,<p 
(. < pk*il ^Piiw 6 ^»i(.<pk fc l^ C5C?f 5° w!*l ^t 7 P p J 4 f ’jw «ilR 'q^lci *(im *I?T 
^3 ^ cock 5° c^Pl ^(.'® (^’Iw^ v!slc.*is f&i£|) i 545° (^l 4 lf^ 

^'©1?) o'g'oic’t ^SR^tt 5 ? i 


*0$br 



*o$1r 


v. toMflR 


i8S. 


TO: 330°, 535°, 777° « 1045° C4M*1^. (TO bvfc'elttf W«IR TO toR 
<R%3i 

*. f) -520° 'Q *o -750° <rom <ro tor w i 




^) -520° = -450° - 70° = -5 x 90° - 70° i -520° ^«ttW (TO -520° 
<TOfi> TO?a (TOR 4TOJ *Rj< ^ to 

m<rt ^ wro ^t 90° ^ 70° ^ TOre ws (fc*fc?R to?t 

fM) i -540° <TOlfi> o'j'ak’t ^iTOR <MC^ i 

*0 -750° = -720° - 30° = -8 x 90° - 30° i -750° (TOfr *HRFF (TO <*R* 

to ij^mr ^4 (8 ?rcto) ^smr <1? to TO3 30 0 

(^5TO^ v»|</is 1 m) i ijvnk -750° (TOfiR ^W^IR &'5'»lc , t i 


TO: -100°, -365°, -720° « 1320° <TO*R5; (TO tore; to 

<ps i 


c^M’ifont’i? 

CTOtf CTOR *ltot R<fol ^ 2fTO *N% TO TO 

^s) TflfcfFF *Nf% (Sexagesimal System) 'Q 
*0 ^R *Nf^ (Circular System) 

ql&sjjw <ir%: ^gro *Mto tow? <ro *ttot*re 4 to totoi *Mto 

TO TOR 90 'StE’t 1^5® <PW £|f% 'o|’1c<p TO Riit (1° = one degree) TOT 

TO' 

TO ffcfto Wf 60 TO TO 2ttoNW |1R5 RRS (1' = one minute) TO TO RRUw 
TOR 60 'sR <P«i 2|f% TO<.<p iTO (.^i(.<?’« (1"= one second) TOT TO i 










)<to 

^fK, 60" ((PK/FS) = V 
60' = 1° (fefsi) 

90° (fe%)= 1 *rwn 

'SfRm ^ wrt *Rppm i 

(dteilM: C^t ^t3?r trR m ^ ^C3?r OT C^r«f ^*tsj W c^t«tw 

^ wfvs«ih ^®r i 



to pqr <?f® o , op = r m pq i pq m 

<?m O & ZPOQ &rtH ^ wfeilM i W*fK ZPOQ <*T*F 

MfoilH i 

^§l« *N%: *faF»c,'» wfoiih (radian) wMw C^H *lEi»il(.*t?r *J?lT ^ i 

(TFtFm fait <#5rm « UlfailM *1%^ toU 8|fo«l»|JJ$ 4^? 

f§fa >i J H(.<P 'SiHt Siwil'sti i 

Slfto >. WC4IWI ^C33 'S I 

£faM: ROT R#, £f*r3 ^3 4R? vS'JX.im O i *|f?lfa P 'Q 

RJWR R * ! f<9 v ©<i ^'sf5<i *lf?if*f p 'Q RJlRtR r (f*ici><i f&<n) i ^3$ ^\afDc<p n 7 R , *tJ^ s 
(n > 1) RRtR 'otOT R# i c<pc«^ RIOT fa»$ f^OTt OTft <psc«i ^3fa8 n 

RRR 'STOT ^5OT I ^5?f ^C3 fa»$ R°^I R# I Wf 2fa©J^ ^£3 

n T R'*lR s <il^RPiv 4R5fi> ^RR ^s.'S'st vo|nspi|y|^ R®r (^q* ^g ABCD ... 'Q fS's* ^3 
abed...). 


*o)br 





v. 




4*R A OAB <£R* A Oab *Fft, ZA05 >£R? 

ZaOb plWfirt CTH] <£RS ^1 t^Sf >l^<lli 


*R«T?t <.<pM’]c«'il i 

AB OA _ OB 
ab Oa Ob 

BC R CD _ R 
be r’ cd r 



AB _ BC _ CD _ _ R 

ab be cd r 


AB + BC + CD + ... 
ab be cd ... 


R R R . nR R 2R 
r + r + r + ... nr r 2 r 


n ( n -»• oo) AB, BC, CD ,... <3T*lt?*PP^ ^ ^ 

■SIW ^(.<1 C^|I> 'EM I 


*iFm, AB + BC + CD H « P <£R* 


a& + be + cd + • • • « ^C'Qti *lf3f*f p 

:. (1) -5P© *T$, 

P_2R 
p 2 r 



^ ^33 _ '^8*3 ^5? 

.-. «c4iwi ^s?r *ifafa« i 


filFs'asI i i£f?r 'oik«il(.<p "sp^J 'Q '©i^pi^H©: 


'SpW: CflWllHl ^*IF5 wra W « ^5 TOW i (£1 ^5 

?R«lJlto -^f 7T (*l$) ^rat 2t<FK W3?n 7T >£R# ^»W Wt 2t^M 

^5T <£)1r> <£R*fl> ^Shr *t*rfw (tt = 3.1415926535897932...). 

■sp®^: n*$<m m ¥ifw <#*© tt «£rt tt = 3.1416 w ^ 1 

<pf»Hv5iJlW3 »tl^,|c<U 7T tSRl WH (£)^ *1*^ c<plH> *«IR < 1*j*'© ^vs 1 G^CR'J 7 r 

<£RT 's»ll J l»j 'SJt-T <U<13.ls <P$I ^?T S'QS'Q ^ '©iHq I ^>1$, 'S'3M3 '£ft?T' C 5 !^ '©l<Pto 

1 w TO? ^>Rj c^tOTt^r w «fm?r ^ ^ 



®»ujj tlffo 


3.1416 i 

^pWl 5 ®- ^C'Q<1 ^jN*f r ^,C®1, *lRf< ^C<I 2nr. 

SfaH: gjl^st i i£)^ 'ailOTlW WfsraT 

*IRfa 

= 7T 

^f, *lf?if*f = i rx 

= 7r x 2r [^JPT = 2r] 


= 2nr 


.-. r Rf 5 !^ MM»lMl ^8<T *lRfa 2?rr. 

Slfe'aal O. *308*1 G < Plc*ll 1>lE*t?' ^ 9 f5' C^H ^ ^8Dlt*f?T 1 


^7T ^R, ABC ^5^ O ^ ^JM< 05 i P 
^*t?T vo]^j <£|<J>fi> R*^i'5pJ®r BP ^08*1 i£f^? ZPOB 

Ipe* cw«r c*h i msm, cw^r zpob, m bp 

ZPOB oc m BP. 

fitful 8. tilftilM C^W tiR# ^ C^H I 



Rc*fa R^T: W ^R, O ABC ZPOB MfibilM (TFH i £ftW 

CT, ZPOB «<wfl> ^4 WN i 


OB (AfPfltfR) ^*fir OA «jff% i 


smM: 


OA ^C8<1 *|RR^ A R^tvs c^r I 

m AB = *iRR<f ^-^sifrs;*r = - x 27 rr = — 

4 2 

<*r* m pb = ^jmR r [zpob = i caffeBH] 

o c«t^ *lfc, 

ZPOB _ m PB 

ZAOB - m AB 


i4 



.-. ZPOB = 

®ra] 


m pb 
mAB 


x ZAOB = 


^x >w '=Tsiwr c t [oa 4<r? ob 4*r ^i?r 

T 





wm v. RiwMfife 


i<W> 


2 

= - W4IH i 

7T 

w*Ft«t«7T <?rc^8 zpob ^ c*w i 

<astFRr^it?r 

X (circular system) C5%irR <4 <pg<p c.<f»lc*il C^WiT *tf?5lt*tW 

^ita (circular measure) ^®Tf i 


/.mon wwiwi c^M wt ^@hr f*H?i ^ i 

<pw OA = r ^JW*i ftci) ^3 'oiwp*i i ^afi> 0M 'Q ON (& A 'S B 

Pi'tjos C^f <pw i v sl^.c®i AB "5t*l ^1^1 (,<ptvj'»vf c^M /AOB i ^Jl 5 ll i f r <pw 

AP 'EM (t>t*f 'Q <iJl»lHf 4 <p(.<p ^(.<0 i 


A M 


®f^T, /AOP = 1 i 

AB = S\ 

sfam « ^nf, 

/MON _ m AB _ m AB _ 8 
/AOP - AP — OA ~~ r 

.-. /MON = - x /AOP 
r 




= - x 1 Mfo«H = - MfoilM 

r r 

,\ /MON >£RT ^§lii ’rf^TM -, C^tfi* ®l?f •D^R*»j<.<p wa <pw r Picii 

r 

'3|f» ! P v © ^C'S s <p 11%sit c t "5M *IBj® <pw i 

Sttot <t. r (TFttRt ^5 s &TOT (Mstt m (&V5 9 ’ifolM C^FM 

s = rO $,(.<11 

^fr-^o, Sw'oo ’tf'ts, ^-io^r os1*t 








W O ABC ^K5<r OB = r 4^, 3W AB = s 

^ ab zaob = e c i gw 6 ! ^ ct, s = re. 

^tW^T: B R*^W <fc?T OB 4<r WT BP W C*R ^T ABO 

*lf?lf*iC^ P R* 1 JC V ® C^t < K3 i o, P ctw <pR I 

£NH: wa^T «l^*llw ZPOB = l c 

^rat CTtPtf fsew w(t ^*nr cth ^ ^sbic^i* sraiynfo* i 
m AB _ ZAOB 

m pb - Zpob 

s ^ < 5 2< P 6 C 

^t, -= — 

ff ]_C 

% - =0 
r 

.'. s = rO (afflfoB) 


c^lt 4 Wi *lR a (l*t' 'Q uifefih (^§1 <i) ^ppt^ 

eiffcwt 8 csiw «w *nt, 

2 

1 0lte*lH = - 

7r 

2 

i c = - *rsrc?m i [l cufttaM = i c ] 

7T 



.’. 1 ° 


$cOtr 



*o*tr 


'srajrav. RiwMftifc 




r =(is 


(i) 90° = 1 *PTC*M = | M&*lM = 

180° = 2 ^n^t«t = 7T WfoilM = 7T C . 

(ii) «j|i5aj[«i<p 'Q ^€t?I _D° 'Q .R c '5 £pT 


D' 


£> X ^ = i? 


i? c 


^t, 


D R 


180 7r 

'oilcnl&il <?lw ^jw» fisfil 'Q wfoslcis :y P p f¥ W'QUt ^it: 

«■- (ra)‘ 

«"-(»<a - -(;r 

«"-(«<a - -6r 

"'»»•- («»m)‘ - (D* 

(m) 180° = (l80 x ^) C = tt c 

(vii) 360° = (360 x -^-') = (27r) c 
V 180 / 

(W wlwlM (c) f*KT ^ »Tt I SRCWf 8 |€Nj 

C?TC*0 

10 = l^o’ 30 ° = 45 ° = !’ 60 ° = I* 90 ° = I* 180 ° = it. 360° = 2tt 1 

1° = (^)° = 0.01745 c Csfm <#<©) 

l c = ( — J = 57.29578° (^m <# *tf%) = 57°17'44.81". 

•fllTO 7T ^^rm'siPT 3.1416 1 





v»nk*H ^rsPUtTr 7 r ^?T 'aiHq 1>R n*iR<p ^|R ( 7 r = 3.1416) 

*rt% ^ 1 7T «*rt "sir w ^r ^ w ^nfi> 

RW 1 

Q 

^ C l O. <F) 30°12'36" <?F MfallM 8PPH 1 *t) ^ WS, « WWW 
2l«pH <PS 1 


^) 30°12'36" = 30° ^12^ = 30° ^12^ = 30° 

. faoJ^LV. fao” V- f*“V 

V 5 x 60 ) \ 100 y V 100 ) 

= ^x^<^[vl° = ^] 

100 180 1 180 

3021tt 


= .5273 MfalH (etm) 


18000 

, 30°12'36" = .5273° (sfR) 


<0 


37r 37 t 180 

13 ~ 13 * 


— ft®[Yi° = f—Y 

7r \ 7T / 


= ^2 = 41°32'18 • 46". 

13 

.-. ^ <afc?lR = 41° 32' 18 • 46" 
13 


^W8. ^C«tH l^ 5 # C^FtFR 3:4:5, <7FR RhUR ^§R "SfR W? 


^RRR: *#, <?m f^# 3rc c , 4:r c « 5z c . 

8ft|W, 3x c + 4z c + 5x c = tt c [fo*i)W f^T C^R 2 *I»U4M = 7 r c ] 
^t, 12x c = 7T C 


.-. C^FR fa# ^H<FCT 



*0$br 



*o$1r 


v. 





fcfr cm*! -, - « — 

* 4 3 12 

e-. 4^ ?w i.75 fawifli&n *w cw 40 i t>i4ifi><i ?jtfrw? 


*#, r frfr i 


.-. ?W? frfr = 2?rr frfr [tt = 3.1416] 


wifr, sttfr ??ot ^fir frfr? ?ifr ^9 ^ 1 

.\ 40 ?l? ^|fr t>Mfr OTll> = 40 x 27rr fr. = 807rr frfr 


8ttPlW, 80 tit = 1750 [1 fc.fr. = 1000 frfr'] 
1750 1750 


%r = 


80t r 80 x 3.1416 


frfr 


= 6.963 frfr (£fra) I 


.-. ^jmfr 6.963 frfr (srt?) i 

^‘1 fc. <jfrfr <Wl>ll< 6440 fcwlfrfr 1 UW « <3fr% <790 2° <79H %Vl? 

wf uf^t 'Q ^9 fcfr ?*? 1 


■*Hhh: = r = 6440 fcfr. 

_C _ 

frfi? <790 fc**l? (79W $ = 2° = 2 x -= — cafcaK I 

* 180 90 


= ®OT? frfc = 1>W 'Q erNM^tjBRr ^9 = r$ = 6440 x — fcfr 


= ^fcfr 

9 

= 224.8 fcfr. (Sll?) 


fcfr ^9: 224.8 fcfr. (811?) 1 

fcfrjrt s. c^to lux ‘Uifr 7 OT.fr. 1 11 ( 7 f.fr. fcf ?tc*i? < 79 ®**r <79^ fr?M 

frfr ?s?r 1 


*I?WR: fr, >15(7 OB = 7 OT.fr. 4?* ?W A5 = 11 OT.fr. 1 AB 

<79®*4 <79tm fr?W 0 frfr ^^5^1 







^rtR, S = r6 


% 9 = 


11 

7 (Tf.fsf. 


= 1.57 MfealH (Slt?r) 


(SFtC'fa *tf^t e t: 1.57 wfollM (Stm) i 


A 



SiIrsH V. ^il^c^cci TO5 yafoln 10 ww® ^55M i ^ 

'5t <> lf^ c<PCti3 28° C^N <K* iiN? ^G'Q« <j|>1 180 RiSl* vsW RpR 

<m i 


^hh: *lR, ABC ^033 B R**j ^flWf 10 c j ig < P'»* lf?ifw ^9*t?r A 

face's i 

AB C^H ZAOB = 28° 

i on 

ob = Amy = — = 90 

2 

*(ft,WAB = s fifar 

s = rO 

= 90 x 28 x — l^m 
180 

= i4?r 

= 14 x 3.1416 (£Hn) 

= 43.98 ftfcm (arm) 

.-. Ifl^lwn = 4.398 fttar/PlW® = 4.4 f^1^/(7fCW 

(arm) 



%«fa »it%w*r: 4.4 f^m/( 7 R^ (arm) 

^fW b. 540 fowifliBn Tjjsr ft*nw> c^t »ft% 7' c^H ^*t?r ^ i ’ll#? 
vScdvdI t*HlJ <p$ i 


$o}br 





v. 


TRtfttR: AB *m#5 A C^ 540 ^ Ol^jps ^ 7' C^H 

<pw i 

xsl^jsf AO = r = <!M*f = 540 fcft. 

c^«f ctw zaob = r = ( — — cafe ?tr i 

\60 ) 60 x 180 

test» m = s 



= 540 foPf. 




s — r6 — 540 x ———— t%.ft. 

60 x 180 


7 x 3.1416 


(£tm) 


= i.i faft. (£tm) 

.-. test i.i f%.ft. (stm) ^t iioo (2tt?r) i 


V.i 


< wM^c p ii33 Rvw Wljt^tm ^tT*tH 1*W?T <p<i i won n <it?f *IM 

m *r*tfw *stR <#<s ^ ^RT (tt = 3.1416). 

i. (dfeillW sm ^rt : 

(i) 75°30' (m) 55°54 / 53" (m) 33°22'11" 


*f) f^lst^s sm*\ <p<i: 

(i) ^ wfoilM 

13 


(n) 1.3177 fitter (m) 0.9759 wfeilM 


$,. (,<pHc,<p <jIo^i<p 'S ^faRx.'s *P?|ls>(.»i D° 'Q R c ^1?ft 2t^t“t ^0=1, SfsiH 

——— D R 
^t CT, —— = — I 
180 7T 

o. ^pfir «*f 2 fifcfir 3 <?r.ft. ^r, sm *iRfr<T *hr ^Rr *T*tfw 

*r^sRtf?t ^?r i 



i'bo 


©M>U<J flffo 


8. «nf$* stro to o.84 ^ TO*tfi> srtfc c>icto 6 to 1 ’ttffcfifcr 

Q-. CTO ft'gtetf CTO t%J#?T 2:5:3 TO « ^5*t CTOt?T TO 

W? 


Vi). <£&$ fapgCTO CTO^M TO1TO <21^5$ TO? CTOfi> ^5TO CTOTO ft*pt I 

cto*icto titan n^rot w? 

*1. TOft 5 * 6440 i UW 'Q riWtt C^C® 5° CTO i TO 5 ! 'Q 

■^■SJtCSRT ‘j^'9 ^'s? 

V. ‘ s jR% TOt*f 6440 fo.fa. I ($TOt*P « C^gfTOl <3®% CTO 10°6'3" CTO 

i csro^p's c^gfrot? to^) ^5 to? 

&. TOSff TO*fi> *ll$t<Pt*1 TO ^3lTO TO 11 C>lt<PW> ^5TO '«>tav TOTi 
TOlfi> c<PCttj 30° CTOt TO 4^? ^C'Q« 'TOf 201 foSln ^T, “1 lectin 5 lf's(.<pt 

TO? 


10. *|fa% TOT< 6440 1 *{ft% ^TO?t ot *TO C^C® 32" CTO TO 

'©kin to? 

11. WH 9 : 30 « PM* <tfTO lip^s CTOt?P CitalW StTOt 

360° 

TO 1 [?f?CTO: TO* TO <?PC® -^- = 6° CTOt ^*tsj TO i 9 : 30 '«rfw *F&t<r 


^fl>T « PM* <pfTO TOJ TOTO ^15 + 2^ ^ 17^ TO] 


TO ^ fSRTO TO ’spBtt 6 1%.ft. CTO <7?fa5 36 <? ICTO OT ^35H *>tav| TO 
'St C^C® 60° CTOt "TO i TO TO i 

io. 750 fowlfll&H ^ «<wsfl» f^tf© CTOT W5 8' CTO ^*Hr TO i test 

TOf i 


(Trigonometric Ratios) 

RlCTOPifTO <fl$ ^TTO fittest ^TOtTO CTO latCTOfifTO ^[’tTO^ (sine, cosine, 
tangent, secant, cosecant, cotangent) , oilc«ilt>*il TOtt 'TO i ^wkTO 

^TO^JCTO TOTO CTOtt?tt CTOt^ IsiCTOfilw ^‘'l!'©^ PtfCTO C#*M 'illWlMl 
■^t 'TO i ’ttTOlw RR>^ &'5'»k'»t i3W?T 1% TO' OT J i i Hc<p 

TOJf <p<il i fro s T c tf^fw 'oi^tt^S ?ftg>ho 'oic'oi s 4tW c tt OT'QTIt ^C<11 


*o*1r 





<it 5#wi -sn^ <fefa ^r^r^t's ^ ^?*t «fro i 

5j^n<Mc e t? %^r<#fw ^<iiv©>iv^ fa# <Rt?r 'Srj ^rat 
4^fi> *PR7Pt% faj^Sf AOPQ RwtHl ^#i AOPQ 
4 ZOQP i ZPOQ *T?T OP Rl'sOSrt ^ 

(hypotenuse), OQ 1# (adjacent side), PQ 
«W (opposite side) <4^ ZPOQ — # ( J j^ic.<pl c f) i OPQ s' 

fa§m 6 4<l WV tet e ri^W /A§ f 

^*fR5 (sine, cosine, tangent, secant, cosecant, q _e. 

cotangent) Rwte'olw ^R«3|f5vs Wf ^?I: 


sin# = 


cosec# — 


cos # = 


sec# = 


tan# = ^ = -~ cot# = ^ = ^- 

OQ PQ 

^iW io. CTO tan# = 3 ^"SRIfk^FMfaw 

fafo i 


PQ m 


OP «iFo'5'st 
OQ ~ 

OQ 


*#, ABC ^)>i(.<pl% Qi'jjet (^psffaT 
<*R* ZB AC = # 

C^TQTTt 'ailc^ tan# = 3 


= AC, ^ = AB, = BC 


^t, tan# = 


3 


1 

.-. ®W BC = 3 W AB = 1 i 

ffait^tram ^itft 

AC = y/AB 2 + BC 2 = \/l 2 + 3 2 = -s/lO 

»W 3 „ ^ri^Sf y/lO 

sin# = —f; -= —;= cosec# = = 

-v/lO 3 

■JpJt-^i, Sod's* W-io'Sf Of't 



1 B 





cos 6 — 


cot# = 


VlO 
_ 1 
_ 3 


se C() = 55 ? = ^ = VIO 

'ffa 1 


*W%T: ^pitFa<r c<plc*il '4'W sine, cosine, tangent, secant, 

cosecant, cotangent '»T^ c<plc«il <*TW *11^ i 


^ crv ^ 2 ^ 

■^tW: ABC >>rc<pI% Qi'jj'st sin# = —-= i Qic<pMPiR><p 

v 5 

i 


fac<pMfrR><p ^^|v®ji5^<.<p ?TSXWf f%^Tt i CWJ: 

sine# = sin#, cosine# = cos#, tangent# = tan#, 

secant# = sec#, cosecant# = cosec#, cotangent# = cot# 

(*0 cflt+lcril OiwNfillfc* 4 $ ^sx*r mm wwiwi c^tm 

iSRJ Qic.<pMfrf'©<p ^[ 9 II'8 ji 3J5 i <?T W$ «iM<wi £tfw ^pj*f 

(Standard position) Wti i «>IC©% Wi W*fk *TCtW 

mfc <tf*n «ror <>4<M ^pp*ih < *n>e«r *mi i 4*tn?r # <?f 

«ll>Ml C4M RfllM RwmI <M<I *lfl^ TOT «I1TO 

^Ti 


■SR?? <M0©% W1 X'OX CHI X-Z&, Y'OY CH\ y-*fr 4^? O VMfa^ i 

ffWi #if oa mm ^fk ox nftr c«tw ^ to ^rfw 

(anticlockwise) OA # c<pM <pwc?. (ftu>* fwi) i 



$cOtr 






*o*tr 


'srajrav. RiwMfvfo 




OX (S 6 «ilR<q|* (initial side) OA <3* 2||Ps<p<il§. (terminal side) ^®It ^?T i 
OA O 1%^ P(x,y) i ^fejO»T OX »W 

^5 y , OY C^t^ 5 aw ®W k i ^'9 x aw? Z.OQP fwi) i 

^Htc*it?npRr ^ar «i^iiw \op\ = r = ^Jx 2 + y 2 \ ot ctictt c*w e 
aw "SRI Qi<.<pMfoI's<p rw: 

. a *w y 

sin# = —^-= - 

'ail'S'ge? r 

. y 

tan 6 — —^ = - 
v|R x 

v5|^gf 


cosO = 


secO = 


r 


r 

£ 


[x^O] 


cosec# = 


r 

2 / 


[x^O] 


b^°] 


cot0 = |§ = - [t/^0] 

«W y l» ^ J 

Wlfa *: P aw 0 1^51^ ^QTrra r = \OP\ > 0 aw* sin0 « cos0 WW?$ i 
OA slllnsxp x- v °iw^ ^5*W y = 0 ^ ^c«i ar^*f c<pI<H* 'st , u cosecO 'Q cot# 

7Rv55|fW ^ I 


'q^*l'elw, OA 2jli*'»<p ^ y-'oiwo ®H < PC W I x = 0 a)^° aj<|*t sec# 'Q 

tan# TOtffo ^ ^ i 

Wlfa A: ^ OA tfRT fc*W P(x,y) fi*5 far ^RT faj[ Pi(xi,yi) 

(f^C5?Tfi>31 'Q vulc«i^ far) i P(x, y) 'S Pi(xi, yi) (SlCT 5 x-'oiw* %*W PM 'Q 

Pi Mi i v\?m AOPM AOPlMi i 








M. = 

= Jvl 

\OP\ 

r 



1*11" 

\m\ 

" \OPi\ 

r i 




, OP 

= r. 

OP, = r, 

., x 'Q 

xi »*R* y 

'Q 2/1 

X 

= H 

r 

wtffc, - 

- 

4R? - = 

Vi 

' ' Xl 

Vi 

n 

r 

ri 

r 

r. 

■=I®3R 

sin# 

- y . 

_ y± 





r 

n 




cos# = 

X 

X 1 

tan# = 

_ v _ yi 



PHha: Qic,<pI* 
tor^Rti 


X X\ 

‘ '5JR 2ilPs<p '3f*t OA <£RT ^*t?T P 


^%T 'S: # ^iwW ^.c*i filly's Rt y oi < iHlc. # i 
2frf%^ A\% OA sm b^lCH W 0 = ZXCM ^ 
(«<ffalO i OA A\$p§ (RFFR P(x, y) to *m P 

ox <*rt fc*i* pm to c^fr^m ct, om = x, 

PM = y OP = r *TC?i (*F) « (*i) 

C^IW 0 G^lcHs <s^W5tC*ll« RR ■'tt'QTTt '*IRI 



(?t) fesRfito^ 


sin# = 


; , cosec# = 


m r*#: toRfrto 

vaiR»SjvSr 1 1 


RS^t C 5 ^ 


sin# = ——- 4R? cosec# = 

cosec# sin# 



cos# = 


; , sec# = 


1 _ 1 
^ cos# 





TO?IV. 


cos# = secO = -*— 

secv cos 6 

4<I^IC<I, tan 6 = —~r <*R* cot# = 

cot# tan# 

(i) sin 2 # + cos 2 9 = 1 

sim: *nc*R 1Bar cro tort <?#, 
_/, * 


sin# = -=-= ^ 

'i|]\©' 5 'Sf r 

'iR? r 2 = x 2 + y 2 

,.si„^ + co^=^ + 4 = ^ = ^ = l 
.•. sin 2 # + cos 2 9 = 1 (TOfte) i 


TOt TO <R, 

(ii) 1 + tan 2 6* = sec 2 9 ^T, sec 2 9 - 1 = tan 2 # 

(in) 1 + cot 2 # = cosec 2 # ^T, cosec 2 # — 1 = cot 2 # 


TO: sm*\ to or, (faro mm) 

^0 sec 2 # - tan 2 # = 1 *t) cos< 


t>'©'ok’1 QiwMPiRxp 'ai«i'HI'8^i*i(.^ 


« to tow x'ox to* y'oy mm 

TO TOfi> (Quadrant) TOTO XOK (W 

fjTO), rox' (*?r ^m), x'oy' to* 

y'ox (8< ^g«m) to toc^ i 

TOw toto ox cto toIB #*tr o A 

fro wt OA to slll*©^ to^TOto x 
ftTO TOT RF»s| Wt«t TO i 
OA TO CTOTOt P(x,y) f^i TOW 

\op\ = r. srriro ^ o^4 to p ffiro 

§ b^lttf TO^lW*! TOt TOt x 'Q y TO f&^ 

^ TO iTO r >M>TO TOW «HTO i 


(identities): 


/ 


,4 


r 

y 



r \ 

0 


s 

2 # = 1 

- sin 2 # 



\ —1 

II 

°X-> 

O 

1 

/ 

A K 

' r 

r v 

( ) 

w o^«ht y' 

* ■ 

8<tf'5^oW 

A 

\ 

A 

t 








OA 30U 333 2(33 &'5'oic’t 31C4, ^©33 x 'Q y 43 3R *RtW i ^©0 2(33 b'j'aic’t 333 
Qi<.<pMfaF©<P ^5R3F© 33tW i OA 30t( 333 o'jpolc’t 3tW ^©33 P l^jRlj'St x 3RtW 

43? (.40 y 33(3135 i 4'st3J R'Sli) D' 5 '»k 5 t sin ^sin0 = — ^ 43? cosec ^cosec# = 

^5R3Fs Tjt0 33(3135 l W ^5R<W© 3RIW l 44$'®lM ^©R 3^sfat P ^ x 'Q 

(350 y 3RRR5 43? tan (tan0 = — = -^| « cot (cot0 = — = -^ i 


—X X 


'S cot f COt0 = — = - | 33t3R5 I 


-y y 


\srj ^3F©3^3 vifcftw i Fjstf^sn:^ oa 3f*fl3 fc*R p l^jR w x 33 R 135 <<w c^0 

y 3RNI35 3C3 cos (cos0 = -) 43? sec (sec0 = -) 3313(35 43? ^5RPR Rk4Mftfc>4 
'©I ^313) 3MI'«H» I 

^Tt3t3, x-WF3 C3t4lMl W3tt3 y 43 3R ^ 3C3 cosec ^cosec0 = ^ 43? 


cot COt0 = 


^r 3F© TOBlIfo 331 


y-v\(W<\ wwlwl x ^ 'SfH '^RJ i sec ^sec0 = — J 

43? tan ^tan0 = —^ 3?'aa|R'© 331 sin ^sin0 = 43? cos ^cos0 = -j ^R3f$ ^0 

P 13^3 c<)C<pl(.*ll '0|<HI(.*R R?«3 |Rv® 43? 3R®3 313 ^31^ I 

1§3E3l$ «il<.«ili>3h 3l3t?3 0C3 <R3lc*il ^c«il i ^ fcwra 3kk<u c<ic<p|c*il C4W3 £frf%4 

301(3 '33 T 3t£33 ^533 1353 <PW ^ C4fc33 333 0l(.<pMPi1's < P v ©l^3l(. v S3 1&3? R*R 33^t 






G£|f«R #tos ^(.<p|(. e t^ QiwMftRxp »H<.<p 'oil(.«ili>*il ^wcs?, i «IW 
MCrflMl C^im QlWMftR** ^ <T*fat I 

^RIK (Standard Position): WT O C5 *HtW x-'SI^F 

?f*ir c*m c<MMfD<i srfw ^fp«ir ^Tir m i 


R?55f 

^ «t 4 iwi <?m i ^ 2tf^® #•& oz <*rt $*1*^*5 p(x,y) ^ c*r*ffi?r 

OP = r(> 0) I ^5t^r 0 CTfc*fiT 
sine sin# = - 


x 


cosine , 5R‘ ! ffi5, cos# = — 

r 

tangent tan# = - [*r*R x^O] 

cotangents cot. = ? 0] 

secant sec# = - [*T*I»T x^O] 

x 

cosecant cosec# — - [*T*R y ^ 0] 

y 

®r*p^lii ct, #* oz >4?r 'Q^R p(x, y), P'{%'i y') * 3 ^R 
1^5 cJNlW OP = r(> 0), OP' = r'(> 0); x, x' 
^ y, y' 1 WT AOPM « AOP'M' 

Re's ’fl^ 1 

fpf y* 

wr # <^tm ^ oz p 

'anHIt'IS ^*I?T <*>« *ft I 

# fiwt AOPM R^st% ^OT ^#^Sf 
OP = r, *ifaRs OM = x, R’tft's PM = y. 
^T? ( 

. . y toll's 
sin# = - = 
r 

cos# = - = 
r 


urf^Sf 





'S|R)'5'8t 

tan » = S! = ^^,S. 

^s^fv C^df Qh.<pMRR*p f»R<p 'Q '^1-Tp‘R GJjfcR 



SbbVfl 


i'bbr 


Qi'sjvstR>rb<p ^Tv^t >4^ i 

0° 90° C^t? ^*ttw 0° (TFtm CTO ^RR ?ftr OX C*r*fR 'S*R i 

P(ar, 0) r = OP — x. ^©<*R, 

y 0 

sin0° = - = - = 0 
r r 

x x 

cos0° = - = - = 1 
r x 

90° C^PtFR CTO ^fi?RR #«tr OY C*RR 'Q’R »i P(0,y) 
r = OP = y. 

sin90° = - = - = 1 
r y 

cos90° = - = - = 0 
r r 

w<it ^Br, «»iwi # c^tc«m ^rj ^*tts©?r ftcm 

i. sin 2 9 + cos 2 9 = 1 


SfsjR: sin# = —, cos 9 = —, r 2 = x 2 + y 2 
r r 


.-. sin 2 9 + co s 2 9 = 


x 2 + y 2 





tan# = 


sin# 

cos# 


, cot# = 


cos# 

sin# 


sec# = —-, cosec# = 
cos# 


1 

sin# 


C^ftR ^Rvaalftvs I 


n 

i (+> + ) 

(-+) 


m 

IV 

(--) 

(+,-) 


O. %*|C3?T i&Wl SR'S ^IRI^ fi>3? Rc<U>*ll <K3 OT*lt RT?T CT 


*o*1r 






8. |sin0| < 1, |cos0| < 1 
SfaH: sin 2 0 + cos 2 9 = 1 
sin 2 0 < 1, cos 2 9 < 1 

|sin0| < 1, |cos0| < 1 


<2-. 9 «fl?T TO* Wti sinO, cos 6 tar\8 4* 



*TOT: QlWMfllfe* (Identities) TO i 


^imr sin 2 0 + cos 2 9 = 1 

*t, sin 2 # = 1 — cos 2 9 = 1 — 



16 _ 25 - 16 9 

25 “ 25 



Sod's?! C2tf*i 


25 






'onfoFs 

lajCTWfsrf^ *RtW i 

3 

.-. sin# = - 
0 

1 15 

4*f*T, sec# = —- — -.- — - 
cos 9 4 4 


cosec 9 = 


1 _ 1 _ 5 
sin# 3 3 

5 


A POQ lai^Bf C5f^ *11$, 

_ »W/'aiFo^er _ PQ/OP 

tan ~ ~ OQ/OP 

sin# _ 3/5 3 
cos# 4/5 4 

_ _ OQ/OP 

C ° ~ _ e^/vo|fvs^Sr _ PQ/OP 

_ cos# _ 4/5 _ 4 
= sin# = 3/5 = 3 

„ sin# . cos# 

K.5: tan# = —-, cot# = —- 

cos# sin# 

Qic^MftFsxp 'aic'ow^i J il^.lc<u, sec 2 # — tan 2 # = 1 



F 

■/ 


s/ 

3 


/£_ _r 

_i 

0 

4 Q 


% tan’* = sec’0 - 1 = (j|) -1 = ^-1 = 1 


-yh~ i 

'oihls, cosec 2 # - cot 2 # = 1 


^t, cot 2 # = cosec 2 # -1=1- - 1 = 




cot# = 


He _ 4 

~9~ _ 3 


$cOlr 



*o*tr 


«rora v. 


cos 0 = = - [OTfl?lt 


11 * 1 

fi>E3f ^i^c<p|% Qi'g'Sr POQ C*^ *tft, 

PQ = y/OP 2 - OQ 2 = V5 2 - 4 2 

= V25 - 16 = \/9 = 3 

PQ 3 

sin 0 = ^-= „ — = - 

'5lfe»5 OP 5 


_ »W _ PQ _ 3 
an OQ 4 



F 

■/ 


5/ 

3 


/4_ _r 

_1 

0 

4 Q 


see# = 


cosec# = 


I'o'gst ^ OP _ 5 
~~ OQ ~ 4 

'oiR)'g | St OP 5 
*TO “ PQ “ 3 


eot« = i = ^ = i 

^ PQ 3 


■^tW: 0 ^ < 0 < 7 r) ^ tan# = ^ ^T, ^ 9 H'»»i ^5 

Qi'g'sf <iN? Qic<pl v ll^F©<p 'oiwn (flRT J iklc«u w i 


^iW cosA = ^ sinP = ^ ^ A « P WWK^f tanP tanA 

5 13 * 1 + tanP-tanA 

^ '5113? ^ I 


^Rkt 3 ?: WiTIt cos A = 


sin 2 A + cos 2 A = 1 

^t, sin 2 A = 1 - cos 2 A = 1 — ^ 

25 25 

j~g~ 3 

.-. sinA = \ — = - [A J £*i<.<pl e t] 

V 0 


tanA = 


cosA 







$H>vsrf flfifv 



F 

■/ 


l y 

12 


XA _r 

_i 

0 

5 Q 


sin5 = — 

cos B = vT^sir?B = Jl-^ = \[^ / 

V 169 V 169 13/ 

13 A 

„ sin B 12/13 12 _ AA _i 

•• tan5= cos B = ^3 = T °\ 5 ! 

12 3 

tanfl-tanA T ~ 4 
1 + tanfi • tanv4 -12 3 

5 '4 

48 - 15 33 

= 20 = 20 = 33 

36 20 + 36 56 

+ 20 20 

tanB — tan^4 33 
’ ‘ 1 + tanB • tanA 56 

ivs. ' 5 Tl i T sin 2 — + cos 2 ^- + tan 2 — + cot 2 — 

6 4 3 2 

^ ^ yj - /jj - /jj - _ /jj- 

«iNsl TSrtfiT, sin— = -, cos— = —^=, tan— = >/3 cot— = 0 

, o 7T n 7T n 7T q 7T 

sur- + cos^— + tan"’— + cor— 


+ (VI ) 2 + (o) a 


1 1 0 0 3 

4 + 2 +3_3 4 


^0 sin 2 cos 2 ^ + tan 2 —sec 2 — + cot 2 —cosec 2 ^ ' 5 Tt 7 T f+fa W i 

4 3 6 3 3 4 


> 7T o 7T 


3f) 3*3: 


, 7T 7T 9 7T , 9 7T , 7T 7T 9 7T 

■f sm—cos— + cos z — sin — — sin—cos— + cos z — 

_o_o_o_ __o_o_o_o_ 

. 7T 7T , 7T 7T 

sin— + cos- sin- — cos— 

3 3 3 3 


>8. 7sin 2 0 + 3cos 2 0 = 4 ~$m, sW* W OT, tan0 = ±-^= 

v 3 








'sramrv. Riwwftfo 


^RRR: (RQTIt 7sin 2 0 + 3cos 2 0 = 4 

7sin 2 0 + 3(1 - sin 2 0) = 4 [v sin 2 0 + cos 2 0 = 1] 

7sin 2 0 + 3 — 3sin 2 0 = 4 =>- 4sin 2 0 = 1 ==> sin 2 0 = 

cos 2 0 = 1 - sin 2 0 = 1 - t — t 

4 4 


tan 2 0- — - 1-1 
cos 2 0 “ 3 “ 3 


tan 0 = ±-== (sRlfa®) i 
v3 

id. 15cos 2 0 + 2sin0 = 7 -- < 0 < - ^ C ot0 <*RT ^ fa# i 

Z Z 

^RRR: WRf 15cos 2 0 + 2sin0 = 7 

^t, 15(1 — sin 2 0) + 2sin0 = 7 [v sin 2 0 + cos 2 0 = 1] 

Rf, 15 — 15sin 2 0 + 2sin0 = 7 => 15sin 2 0 — 2sin0 — 8 = 0 

^t, 15sin 2 0 — 12sin0 + lOsin0 — 8 = 0 => (3sin0 + 2)(5sin0 — 4) = 0 

2 4 

sin 0 = — - Rf, sin 0 = - 

O 0 

t yj- yj- 

sin 0 RR Sfat^RJ i C^Rt -- < 0 < - 

z z 

sin 0 = —^ cos 0 = \/l - sin 2 0 = \/l ~ t = -(r- 

o v y o 

„ 4_ „ n -— r 16 3 


sind = - cosd = y 1 - sirr 0 = W1 — — = - 
o V o 


COt0 = 


~ [w sin0 = -|] 


WW cot 0 = ^ = 4 = 7 sin 0 = |] 
sin 0 4 4 5 

5 

$ fatfri'siR -— - 

2 4 





i'Js. i4 = -«B = -^T TO OT, 
3 6 

^) sin(y4 + 5) = sin^cosi? + cosAsinB 
tv , , tanA - ta nB 


*t) tan(A -B) = 


^ITOFT: 


1 + tanAtanB 


TO*I* = sin (A + B) = sin( J + |) = sin J = 1 

3 6 2 

7T 7T 7T 7T 

^Fr s> P^ _ sin^4cosB + cosAsini? = sin—cos— + cos-sin— 

^^1131, 

— ~2 - 2~ + 2'2 ~ 4 + 4 ~ 1 

• TO*I^ = \5R5f^ (st^o) I 

s|) = tan(A — B) = tan(^ — ^) = tan^- = -^= 

3 6 6 v3 


= 


tanyl-tan# _ tan 3 tan g 

1 + tarn4tan£ “ x + tan-tan- 

3 6 


V5-- 

_V 

1 + \/3 • 


2 1 _ 1 
Vi x 2“75 


(STOlPte) I 


A= 7 ^-'QB= 7 ^^ 
3 6 


^0 sin(A — B) = sin^cosB — cos/lsini? 

cos (^4 + B) = cosAcosB — sin^sini? 
*1) cos(^4 — B) = cosAcosB + sin^sin# 


*0 tan2£ = 


2tan5 
1 - tan 2 £ 


£faM 'TO: 


tr.i> 


TOm <pw 'sjk to: 


*o*1r 









7T 7T 7T 7T 

cos- tan- + tan- • tan— 

<p) _4_ 4 6 3 

7T . 7r 

cos- + sin— 

cos# = — 7 r < # < — tan# sin# 'SIR ^ i 

5 2 

2 7 r _ 

O. sinA = —= <4^ — < A < 7r <*RT cos>l <4^ tan>l 'SIR ^©? 

V5 2 

8. Gi'QTlT ^It^, cosA = - <4^ cosA ^3 sinA i sinA 'Q tanA <4^ R*T 

W? 

<t. C^TIt tanA = —- tan^4 'Q cos^4 i sin^4 'Q cos^ ^ 

1Z 

' 5 fl»r Mr^ri 

vb. ^R«H>|Vj4 sim W: 


tanA + coM = sec^4cosec^4 


1 1 + cos# 

I - cos# 

I I — sinA 
1 + sinA 


= cosec# + cot# = 


= secA - tan.4 


I sec# +1 
sec# - 1 


^0 sec 4 # - sec 2 # = tan 4 # + tan 2 # 

$) (sec# - cos#) (cosec# - sin#) (tan# + cot#) = 1 

. tan# + sec# — 1 

*) —i- -z —- = tan# + sec# 

tan# - sec# + 1 


°l. cosecA = - ^T, (?Kn?T a > b > 0, SRM ^?T OT, tanA = . 

b Va 2 - b 2 

b r. ^ cos# — sin# = V^sin# ^T, '©W OT’lt'Q OT, cos# + sin# = V2cos# 

. x . _ resin# + yc os# „ 0 | , _ 

c5>. tan# = —, x ± y ---- R*T H*!?! ^ I 

y xsind — yc os# 


io. tan# + sec# = x CfNt'Q CT, sin# = 


ar — 1 
x 2 +1 


acos# - 6sin# = c ^T, 2RM ^ OT, osin# + bcosd = ±\/a 2 + b 2 — c 2 
"STR 

v , o 7T 7T i) 7T Q 7T 

sin - + cos" 5 - + tan" 5 - + cot" 5 - 
6 4 3 6 

.v (j 7T , 9 7T 1 i) 7T 1 7T 

*0 3tan 2 - - sin 2 - - -cot 2 - + - sec 2 - 



i<Vb 




< 2^" 2 ^"j_ 2 ^" 2^” 

n) tan z — — sin -tan- 4 —tan' 4 —cos' 4 — 
4 3 6 3 4 


7T 7T 

\ ^^3 ^^6 7T 7T . 7T . 7T 

*0 - 7 f—^ + cos-cos- + sin-srn- 

1 + tan-tan- 3 6 3 6 

3 6 




1 - sin 2 


7T q 7T o 7T 

- cos^- +cos J - 
6 x 3 6_ 


. .oft 0 7T 9 7T 

1 + sirr- cosec 2 - - cor- 

rt Z Z 


+ ( sin i tan l) + ( 


0 7T ,7P 

sec — — tan' 1 — 




OiOTMfifw 'srcwrara tlffa 'srm 'awn ^hctifri fo < e < A 'sq^tt's^ f¥fara 

(,<p|«]or| <Pwf^ I <£T^\ <PC^<pfI> ^l^et '0|G'» l T 

sim 1 ^ 

Spit'S 'G ^c4]m> s ffa c IT'G <5fS?lT 3,C*JG5R, I 'S|lG e 'llb»ll3 i£|^ ^5I*f 

2f3fcsi (,<MH (—0) «srt «i^ 9 ll'®*i^5 <mI 1 ^ ^*I*T RjFs <pw *ihhlR'9'»lw 

^ - 0 , ^ + 0 7T + 0,7T - 0, ^ + 6, ^ - 0, 27T + 0, 27T - 0 4A? ^ + 0 'G ^ - 0 


[ (?r«ltw n *HtW ^ 0 < 0 < |] 

3|I<PC<1 1 




(- 0 ) wtrtf 




7T 

2 


> 


■sth < 1 # ^f*ir OA <*r?r ox csit3> <4 Bm sM^r 

b^'el^t ZXOA = 0 «£W ^f®?T ^51^ f^W ^ Tjp b^ltfl ZXOA' = -0 
OTW $**&! W (fabiT fear) I OA ^ftRT $»l?r WWIWI P(x, y) 1^ I P(x, y) 
ft*5 c«i^ OX 4<T 'S^ P7V «jp> P7V ^5 ^ OA' Q 

c^r w i vsi^f qn c^t ox aw v 3 *m ^ i p(®, y) 1 ^?r ^ 5 fen 

C3TC^§ 2 ; > 0, y > 0 OA^ = a;, PiV = y. 





V. 




Y 



'4'to A OPN « A OQN ZPON = ZQON, Z.ONP = Z.ONQ 

OAT ft'gOtal Wt ^151 


.-. PN = QN OP = OQ. 


Q fagST &' 5 '»l(. 5 t ^QTIt?! <*RT C^lfi> *HtW 1 Q Q(x, -y). 

OQN *PTC#it fo*»Kl CTO ON = 'fft, QN = <*R* OQ = = r (*#) 1 


^51 ^iiwimi <?tw *r$, 


sin(—0) 


_ QiV _ -y 
'i|fi'5'Sr - OQ ~ r 


PN 

~OP 


= -sin# 


cos(-#) 

tan(-#) 


_ ON _ x 
'ail\s'5'st OQ r 


ON 

OP 


— cos # 


_ QN _ -y 
vfjft ~ ON ~ x 


PN 

ON 


= —tan# 


cosec(—#) = -cosec#, sec(-#) = sec#, cot(-#) = -cot# 


■sp®^: 0IC4IMI C^H # ^ 1 

sin (-£) = -sin (|) , cos (-0 = cos Q , tan (- j) = -tan (0 , 
cosec (-|) = -cosec (|) , sec (-|) = sec (|) , cot (-£) = -cot Q . 


(|-#) C^tm OlWMfllfo* (o<#< 

c<pIcmI 0^4 ^fir ^ OX <?IW ^5?r <p1iJIs Rc<p i jmi 

to b^itn zxoa = # <?m i oa' ^ox 

^ zxoy = - <?m or ^fs<r ^rar 

z 

Wf-^3, Sw>v©* W->o*T G£tf*f 





Ito 5 to zroA' = ctm ^*tsj to (Rcm 1 m) 


zxo.4' = 


(-e) = --e 


OP OQ ^t?T Tj^5 TO P « (5 
CTO 5 OX <fl* fc*BT FM « giV 
»ITO ^fH% i APOM « AgOX 
^ITOst%l3I^fTO^ ZOMP = ZONQ, 

ZPOM = ZOQN <!R* OP = OQ. 

.-. Ri^ii i x'- 

.-. OX = PM QN = OM 
<3 1 *I ; T P ^HI'*I> (x, y) ^.(.®i 
OM = x, PM = y 
.’. ON = y, QN = x 

(y,x) 

anoq <*rt cto *i$, 

sin (Z — f'I = - = cos0, cos — 0^ = - = sin# 


/ 

\ 

'Q(y*) 



A 


7 

L^qi 


0 

J 

X 

N M 


tan (£ - 0) = - = cot# 

V2 / y 

4^'olw, cosec (^ - ^) = sec #i sec - f) = cosec0 


cot - 0J = tan# 


■sp^J: CTOTOt <?FM TOtW i 

«Wt >V. sin (|) = sin (5 - |) = cos| 

/7T\ / 7T 7T\ 7T /7T\ /7T 7T\ 

*“ («) = 13,1 (2 - 3 ) = “*3’ SeC ( 4 ) = $eC (2 - 4 ) 


= cosec- 


6 — o'j C^M (Complement Angle) 1 >4<pfiR 

sine cosine, tangent 'sPlsRs cotangent <4^ secant ^sPlsfiR 

cosecant 1 


0 < 0 < 


*l1%, ?f*if OA <4^ 'SjlR OX CTO 5 *itv&s fTO 5 TO SW 

b^Utf ZXOA = 0 fTO 5 TOQ TO ZAO A' = | C^M TO (fitM 

fM) 1 


$cOlr 



v. RwMftiR 


ZXOA = Z.YOA' = 9 <1W ZXOA' = 


■5R?T ¥%, 0.4 J&B %*l?r P(®,y) WC4IWI 1 

CM' 4<i ^ g fagfl» «flwlw <7R OP = y 

og i p 'Q g R*^ x-'oiw* pm 'q 

QNmW{\ \&(-y,v) /- 

.*. /.POM = /NQO = /YOQ = 9 n! * .e/fpf; 

fa'syst APOM 'Q AQON ^^*11 _ ^\5<9 _ 

/POM = /NQO, /PMO = /QNO X' N o M 

op = og = r 

APOM « AQON i 1" 

.*. OiV = PM, QN = OM 

P R 5 ^ (a?, y) ON = -PM = -y ^ QN = OM = x 

.*. g R 5 ^ g(-y, x) 


Sin (i + *J = ^ = cos9 ’ cos { 1 2 +e ) = i^ = -r = ~ s 

tan + #)=- = -- = -cot# 

\2 ) -y y 

cosec (^ + ^) = sec#, sec (^ + ^) = -cosec# 
cot (^ + ^) = -tan# 

^5^J: Cflt+ICHI CTH # ^ET 8 ICTIW 1 

'Stk'*H i&. sin (\ = sin = cos^- = ^ 


-y = _y = _ sin9 


7T 7T 
2 + 6 


7T 

= cos- = — 
6 2 


/ 7T 7T\ 

(2 + l) 


= tan 


7T 7T 

2 + 3 


. 7T 1 

= -sin- = —7= 
4 x/2 

7T 1 

= —cot- =-7= 

3 


sec 


, cosec 


yj ^cot^yj <*RTsiR^r^Ti 






ib-o 


(tt + e) c^tmftwwflilfc* (° c o < |): 

*# jft*$ oa w«ih ox csiw ?f^? tofte top ^c? sm 
ZX0.4 = 0 >*)?* 4?^ to* ^3 ^C? ^€t? t>^s|t»t Zy40y4' = 7r CTtt $^1? ?*C? 
(to? f53f) i ZXOA' = (tt + 0). 


OA ?ftl?$*i? «t4lWl to P 4?? 0,4' 4? 
$<1? <5tofi> «fl>M'»lM to C*H, OP = 0Q = r 
^S\ P 'Q Q^S X-W^ $*t? PM 'Q QNWt 
Slf?i 

APOM « A QON *l»ll*fi) TOG 

ZOMP = Z07VQ, APOM = ZQ07V 4?* 
OP = 0Q = r. ^5?fe to?? i 

.-. PM = qtv OM = 07V 


y 



P to^ to?N* (x, y ) ^T, 07V = -x, Tvg = -y 


;. Q to? ( -X, -y) 


tote, sin(7r + 6) = - = -- = -sin0 
r r 

cos(n + 9) = — = — - = —cos0, tan(7r + 6) = — = — = tan0 
r r —x x 

cosec (7r + 0) = —cosec0 


sec(7r + 0) = -sec9, cot(7r + 9) = cot 9 

?*<5?J: MC«»I«I C^t°t 0 4? ^tojonr 2fWtW i 


= sln (* + 5 ) 


/ 

( 57r\ 


f , 7T\ 

/ 7T\ 

cos 

vrJ 

= COS 1 

l v+ v 

= - cos (4) 

tan I 

x) 

| = tan 

f 7r + 

= tan(^) = 

I 

V 6 ) 


V 6/ 

V6/ 


* 0 . sin 


(t 



1 

71 


71 


73 

2 


?*m: 




4? ?R to? ?>?1 




*o*1r 


«r s or?i v. 


(tt-O) 


o < # < 


*if?r oa 'oiift ox ^Tisi*! R<.<p zxoa = 

9 C^H <pm i ^f*llf^ Rc<P ^Tl?TQ *jw ZXOX' = 7r C^R <P*il3 
OX' ^ ZX'OA' = -6 C^R $**IU TOST (faRT fsafl I 

ZXOA' = 7T + (-9) = 1 r - #. 

P CHWlMl R*»j OA' <flR$*l?r 

Q C*IC<pH 1^5C*R, OP — OQ — r ^ i Y 

4*R A OMP « A ONQ 

W ZOMP = ZONQ , ZPOM = ZQON A' - ,-4 

«*R* OP = OQ = r. ^©<JfcIsrgTO tRtr- <£|<R yfa'y) 

ON = OM , QN = PM. l^eK>T9 I 

P R^ (x,y) ^ OM = x, X' No M x 

PM = y 

.-. ON = —x, NQ = y X 

.-. Q R^ ^fHIW Q{-x, y) 

'©kt 8 i, sin(7r - 9) = - = sin#, cos(7r — 9) = — = —- = -cos# 
r r r 

tan(7r — 9) — -^— — — — — —tan# 

—x x 

cosec(7r - #) = cosec# 
sec(7r - #) = -sec#, cot(7r — 9) = -cot# 

'sp'o^J: WWlWl C^R # «IW flRJ ^*tR% *P»RfyPlt SftRlW i 

'SntetM sin f = sin (ir — ^ = sin (^ 




sin (* - |) = sin (|) = 


COS 7T - 


- cos u; = 


= ,an (* - i) = - tan © = 


^tW: cosec 


, cot f j ^ ’ S TR R*R i 


(7r — #) C^R 9 k ,>v R 1 >>i j pj^<p c^tt^R sine ^3 cosecant 

^RR \s iRs^ BsjRRlv 1 cosine, secant, tangent 'Q cotangent R 5 TR 'Q R’ift'© 

fb^RPt^ 1 






5(*>vs<* ftPlv 


Mr* 

^ (o<0< !): 

’tteTIt m-. 

sin ^y - 0 ^ = sin {71- + (^ - #) } = -sin - 6 ^ = -cos# 
cos ^y - #^ = cos {ff + (^ — ^) | = -cos - = -sin# 

tan ^y - #^ = tan {71- + - d'j } = tan ^ - #^ = c °t 0 

cosec ^y — o'j = -seed 

sec ^y - #^ = -cosecd, cot ^y - #^ = tan#. 

■sp^j: ttiwiwi <?m e str^rtw i 

(2 t r-#) C^tm R|C4Mfafc>4 (0 < 6 < 

(27 t-6) (-6) 

fWT "^mr 1 ^ (-9) 'Q (27t - 6) g<pIgM* QiG<pMfal'o<P 1 

.-. sin(27r — 9) = sin(— 9) = — sin#, cos(27r — 9) = cos(-#) = cos# 

tan(27r — 9) = tan(—#) = -tan#, cosec(27r - 9) = cos ec(-0) = -cosecd 

sec(27r - 9) = sec(—9) = seed cot(27r - 9) = cot(-9) = -cot9 

"Jp®^: G i JC<HG r ll C^f 9 4 «T WU 1 

(2tt + #) G4IGM4 RlWMftfcxf* < 9 < 

Stir's voi<)HIg*i (27t + 9) G^fG 4 f3 'oi^h sm t>'8'»lG’i 9 g^ICH^ 'S (27t + 9) 

*G<1 1 

.-. sin(27r + 9) — sin#, cos(27r + 9) — cos9 
tan(27r + 9) = tan#, cosec(27r + 9) — cosecd 
sec(27r + 9) = seed, cot(27r + 9) = cot#. 

■sp®^: g*ic«>iwi m 9 4^ 1 





V. fawMPit'© 


0 < 0 < 


37r \ . . 3 tt 

-1- 0 j C4ICH? ©Ml — 

/ f / 


e = **-\2~ 9 


e\ = 


sin |27r — (^ — ^) } = —s ^ n 


— 01= -COS0 


cos f ^ + 0^ = cos - = s* 11 # 


tan ( + 0 j = -tan - 0^ = -cot0 


y si^‘ p l'»lc < i, cosec 


0 = -sec0 


sec f ^ + 0 J = cosec0, cot [ ^ + 0 ] = -tan0 


(flt+lCHl <?m 0 4? slcqtwi 

c?c*iwi c^rm (n x | ± 0) 

fo < 0 < 




ton ct c^tM toMflifc* 1*tf? wr ?m i 

?M i. 2NW £HtS ^ICH TF3U5 ~5J3 m < 5 ^ wr - ?t - 4? n 

z z 

I £HtS (n x | ± 0) nfafcS SWH ^^5 ^ 1 

?f*f n 0^5 '3T“ , «Ut ^c«i '5j^[ 9 il(.'®3 ??? (5^ ?I<pc,<i sine '^‘ 5 tF® sine ?I<pc<i, cosine 
^J*tFa cosine ^I<pc<i ^©Jtf? 1 


n R<.<stlv» '’TC^Ut s in e , tangent'S secant cosine, cotangent 

'Q cosecant 4 ^c? 1 cosine, cotangent 'Q cosecant 

sine, tangent 'Q secant >3 *lEhI'®'s 1 

?M O. (n x ^ ± o'j <.<pl<. fc 1s 'oH'Mt? (.<ph D'j'ok’t wiJl ©this *t?T $ 

C? to <71^ to ?H ^ C?W f^pfvs ^US 1 

tot? sto: ?to *Nto ?ttoJ fenctftto ^*tt® tor 

totto? ^ ^Rx.'a QjwHRFsxp ^*TF5 ®t*u C^TSTlt rc°iI 1 





fchUlH sin + 9j CTO n = 9 ^ sin ’iR<& 

^ cos ^ i ^ y + 0^ ii*m ^t I^Sta Foster «rtw wr sin *k f^ *ntw i 

.\ sin ^ y + ^ = cos# 

sin ^ y “ &S j ^ c ^ 35 n = 9 ^ Y “ ^ ^ ^ ^ ^5^ «lT^m sin 

4<ifW ^i 

.-. sin ^y — o'j = cos# 

ten ^ y + 0^ <*RT C^C3J n = 9 Rustic ^C«T tan cot ^ y + ^ p t*T s i R'oiil 
D'g'oic.’t m® tan <fRT *IHN<p i 


.*. tan f y + 0 J = —cot0 


^IW, tan I —— 9 J = cot 9 


sin ( ± 9 J, cos (ll7r ± 9), tan ( ± 9 J, cot (187r ± 9), 


sec f — ±9j 4^° cosec(87r± 9) 


9 c^tm ^\fCS sm W1 


fc5f&S«r *«. "SIR fa# ^?T 1 
sin(107r + 9) 


’t) tan 


$) sec ( — 


cos 


*0 cot 0- 


^0 sin(107r + 9) = sin(20 x ^ + 9) 

Z 

n = 20 <4^ sin(20 x — + 9) 21 's^f 2^1 D'j'aic’t 'onfalls 1 

z 

.*. sin(107r + 9) = sin0 


*o*tr 






'5T*0teI hr. R)0<PMfrf'b 


’O cos^=cos(67r + ^)=co S (l2 X | + |) 


19tt 


^^ltC=T n = 12 4^?- SW b'g'»lc ? t 'o|«qpK|^o i 


.'. cos 


/19tt 

l 3 


\ 7T 1 

= COS- = - 

) 3 2 


^ tan (7)= tan ( 2t ~ l) = tan ( 4 x \ -1) 

n = 4 ^ Fgsf '3|<iPvn® i 

6 


.•. tan 


/ 117T 

l“ 6 “ 


i Qt r 

cot # - — 


7T 


= —tan— = 
6 


1 

71 


-°'HT-*)}- cot ( 9x ^) 

9 tt s n 

tq , «rt^ s T n = 9 0 2f«T5T b'j'sic’l' '0|<iP^vs i 

.•. cot ^6 — = — (tan#) = —tan# 

. ( 177r\ ( 177t\ r . . . 

$) sec I —— I = sec I -^- 1 [■.■ sec(-#) = sec#] 

= sec ^17 x ^ + o) 


n = 17 


YI'k 

~2~ r 


y 


'qic‘*m 'srefcFo i 


,. sec (_^) =cosec0 ,^fe 

*8. 'Sfft 

.11 1 101 31 5 

Sin— 7 T + COS— 7 T + Sin—— 7 T + COS — 7 T + COS- 7 T 

90 30 90 30 3 

.11 1 101 31 5 

Sin— 7T + cos— 7T + Sin—— 7T + cos— 7T + COS-7T 
90 30 90 30 3 

.22 6 202 186 300 

= Sin——7T + COS—— 7T + Sin—— 7T + COS——7T + COS——7T 
180 180 180 180 180 

.22 6 , , 22 , , 6 . /n 60 , 
= sin— 7 T + COS— 7 T + sin( 7 T + — 7r) + cos(tt + — tt) + cos(2?r - —tt) 


180 180 

*jfT-*8, Sw'on S>TT-ioTr G£ff«t 


180 


180 


180 


ib-ff 



S«>vs<j ftftw 


.22 6 . 22 6 60 
Sin—— 7T + COS—— 7T - Sin—— 7T - COS—— 7T + COS—— 7T 
180 180 180 180 180 

7T 

cos- 


0 7T 0 137T 0 167T 0 477T 

cos 2 — + cos 2 —— + cos 2 —— + cos 2 —— 

15 30 15 30 

tan# = ^ cos# W5I4 ^T, sxm 4<f ct, sin f 4 " C0S ^~^ 

12 sec(-#) + tan# 


tan# = ^ ^ cos# 0 C4R«m i 

tan# = ^ = - 
12 x 

a: = 12, y = 5 

r = y/ ( 12) 2 + (5 ) 2 = V144 + 25 = x/l69 = 13 

■ a -V 5 z, -* -!2 . 1 13 

sin# = — = ——, cos# = — = —— sec# = —- = —— 

r 13 r 13 cos # 12 


sin# + cos(—#) _ sin# + cos# 
sec(-#) + tan# sec# + tan# 


5 

12 

17 

13 ” 

13 _ 

_ 13 

13 

5 “ 

8 

—— + 

— 

— 

12 

12 

12 


_ 17 12 _ 51 


cos(-#) = cos#, sec(-#) = sec#] 

[shifts®] 


tan# = -y/3, ? ) <d<2ir'Smd 4ft W? 
z 

tan# ^ c f75T4 '^'STfa # R'ok o'j'obt ^II<pc<i i 

R'©]ii &'5'ok’t tan# = -y/3 = tan — = tan^- 


\ - <e <2n 

z 

^m, tan# = - V3 = tan ^2 tt - |) = tan- 


$cOtr 




*o*tr 


v. ISiwMftifc 





ifffij'G Sf^H(.«j|’lJ ^ l <p|-fl c t — < 9 < 2 tt 

Z 


„ 27T 57T 

.-. 9 ^ ^t*T — 'S — 

3 3 

0 < 6 < ^ sin0 + cos 9 = y/2 

Z 


sin0 + cos# = y/2 

^T, sin# = y/2 — cos 6 =>- sin 2 0 = 2 — 2 \/ 2 cos 6 + cos 2 0 
^t, 1 — cos 2 9 = 2 — 2 \/ 2 cos 9 + cos 2 9 
^t, 2cos 2 9 — 2\/2cos 9 +1 = 0 => (\/2cos0 — l ) 2 = 0 
^t, \/ 2 cos 0 -1 = 0 

« 1 7T 

^T, cos# = — = cos- 
y/2 4 



’WWT: 9 = T 
4 

AV. 0 < 0 < 2?r WfK TO: sin 2 0 - cos 2 0 = cos0 


sin 2 0 — cos 2 0 = cos 0 
^t, 1 — cos 2 9 — cos 2 9 = cos 9 

^t, 1 — 2 cos 2 0 — cos 9 = 0 ==> 2 cos 2 0 + cos 0 — 1 = 0 
^t, ( 2 cos 0 — l)(cos 0 + 1 ) = 0 
2 cos 0 -1 = 0 TO^T cos9 + 1 = 0 
cos 9 = ^ WW cos 9 = —1 

COS 9 — COS^ COS 9 — COS7T 


0 < 9 < 2tt ^5?T Sf^WU i 
’ 5 r 5 lt*4t*T: 9 = 7r 



ftffc 


itrtr 


2 (sin#cos# + V5) = \/3cos# + 4sin# OTHlCT 0 < 

6 < 2tt 

v ■__ , , cot# + cosec# - 1 ^ 

«ik<H A = — --—- B = cotd + cosecd 

cotd - cosecd + 1 

<F) 0 = -s&\ CPf^yg CT, B = >/3 

O 

*0 sm ^ CT, vl 2 - B 2 = 0 

*t) B = 4= <!R* 0 < 6 < 27r^ 0 «*Rr*refoJ'5ll5ff^M**i 
V3 


7T yj - 

B = cot 8 + cosec# = cot- + cosec— [v 8 = —] 

o o o 

1 _, _^_ _ _3_ _ /o 

V3 n/3 V3 “ V 


■= 1 ) A = 


cot# + cosecd - 1 


cot# - cosec# + 1 

cot# + cosec# - (cosec 2 # - cot 2 #) r 0/1 

=- — --— -t— -- [•.• cosec 2 # - cot 2 # = 1 ] 

cot# - cosecd + 1 

cot# + cosecd - (cosec# + cot#) (cosec# — cot#) 


cot# - cosec# + 1 

_ (cot# + cosec#) (1 - cosecd + cotd) 
cotd - cosecd + 1 

A 2 = B 2 

A 2 - B 2 = 0 
1 


= cot# + cosec# = B 


50 B = ^i 

^T, cot# + cosec# = ~^= 

V3 


cos# + 1 
sin# sin# 


1 

V5 


% 


cos# + 1 
sin# 




\/3(cos# + 1) = sin# 


^t, 3(cos 2 # + 2cos# + 1) = sin 2 # [^< 


^t, 3cos 2 # + 6 cos# + 3 = 1- cos 2 # 

^t, 4cos 2 # + 6 cos# + 2 = 0 =+ 2cos 2 # + 3cos# + 1 = 0 
^T, 2 cos 2 # + 2 cos# + cos# + 1 = 0 


*0$br 




*o$tr 


'5f l CRl V. Riw+lPil's 


^t, 2 cos 0 (cos 0 + 1 ) + l(cos 0 + 1 ) = 0 ==>• (cos 0 + l)( 2 cos 0 + 1 ) = 0 
cos 0 + 1 = 0 2 cos 0 + 1 = 0 
^fk, cosd = -1 cosd = ~ 

wfk, COS 6 = COS7T Wfat, COS0 = COS (^ “ ^) > cos 

^fk, 6 = 7T VW, 0 = ^ 

O o 

. 27r 47r 

3 rat*n*?: e = —, jt, — 

o o 


v.o 


sinA = —= '^T sin 2A '5?' 'STt^T ? 
1 V^ 1 

* 7=2 * 2 

-300° <?Ft c tfi> bVj'elttf «im?r ? 

sf«m «o falter 

vs. sin0 + cos0 = 1 3,c«i 0 *5?' 'sjt^r ^c<i 
(i) 0° (ii) 30° 

i *1) ii 


n) 1 


*t) 


(Hi) 90° 


*t) i 'Q ii 


*0 V2 


Y\) F$< 


^0 i 'S iii 


♦tlPfiT fM «I^IW 
(?) tan 0 = | 

(ii) sin 0 = - 

(in) cos 2 0 = 

25 

fa^<r c^rfi* 



3 





2 <3 22 *t) 2 'S 222 *1) 22 ^ 222 

Rgm TBoh^i 'oilcnlc-sp (t 'Q 'b «R £tWt?T S'os trt'S: 


^T) i, ii 'Q in 



<t. sin B + cos C = ^o? 

— *0 

a 

<b. ta nB 4<T 'SfR C^F#? 

. a 

*) -T—pi 
a z — b 2 

_ kN a 

«t) . 

\/a 2 — ft 2 

S. ' 5 Tt s T 

^0 sin77r 

x / 23 tt\ 

^ 1311 ( 6~) 

t) sin^ 
o 

v. sfsrK <7f, 

, 17t r 13 t r 

^ cos— + cos— 


a 2 + b 2 


b 

i 2 —,b 2 
b 

Ja 2 — b 2 


ab 

a 2 + b 2 


*0 cos— 
ic 

®) cosec 
^i) cos (- 


*t) COtll7T 

■i-\ ( 25tt 

sec ( —— 


C 0 S I5 = 0 


rt 7r 57r 7n ll7r 

tan tan—tan—tan —— — 1 
12 12 12 12 


*0 

n 7T n 5 tT 

sin - + sin — 

.9871 . 9 

+ sin — + sin 

97T 

7 

14 

7 

14 


. 7tt 

13?r 

57T 

117T 


sin—cos—- 

cos—sin— = 

: 1 

3 

6 

3 

6 


_ \ 

137T 

137T 

117T / 

57T 

$) 

sm— cos— - 

- sin— 

-cos - 



3 

6 

6 V 

3 


x ^ 3 „ „ n sin# + cos 6 14 

tan# = - sin# 1 ^ e itW ot, —--- = — 

4 sec# + tan# 5 

«a. V|H ^s?T: 





\r. Q)c < pi e ifwf's 


x 9ir 57r . 3l7r . 57r 

cos— + cos— + sin—— sin— 
4 4 36 36 

.. 7r 37r 57 t 77t 97t 

cot—cot—cot—cot—cot- 
20 20 20 20 20 

. o7T t o37T , n57T , i)7tF 

’i) sin — + sin — + sin — + sin — 


_V , 0/1 

R) cos'*— + cos'*— 
8 8 

\ o 177T o l 

«) sin —— + sin - 


,377r 9 37 t 

cos'*-—- + COS'*— 
18 8 


io. e = - ^ 

o 

sin 20 = 2 sin 0 cos 0 = 

1 + tan 2 0 

’t) cos30 = 4cos 3 0 - 3 cos0 


*0 sin30 = 3sin0 — 4sin 3 0 
_* n „ 2 tan 0 

^ tan3t> =r^M 


ii. 2R3 ‘ i £R W a: (^m) «fRT fa# 


cota = —\/3, — < a < 2 tt 

^ . V3 7T 37T 

*0 sina = , - < a < — 

?RRR (*P*R 0 < 0 < |) 

2 cos 2 0 = 1 + 2 sin 2 0 
’t) 6sin 2 0 — llsin0 + 4 = 0 

®) 2sin 2 0 + 3cos0 = 3 

ivD. ?FIRR (q*R 0 < 0 < 2w) 

^0 2sin 2 0 + 3cos0 = 0 
*t) cot 2 0 + cosec 2 0 = 3 

®) sec 2 0 + tan 2 0 = ^ 


.. 1 7r 37r 

n) cosa = —— < a < — 
2 2 2 

R) cota; = —1, 7r < a < 2a: 


2sin 2 0 - 3cos0 = 0 
R) tan 0 + cot 0 — —= 

V3 


4(cos 2 0 + sin0) = 5 
R) tan 2 0 + cot 2 0 = 2 

■&) 5cosec 2 0 - 7cot0cosec0 — 2 = 0 


1 ) 2 sinxcosx = sinx (0 < x < 27r) 

> 8 . 6440 fawlftSR I TJRt « <?FC® 3.5° <7FR TOI 

^®4lM ^ *Ns*t35?T falf#* ^»U (FRFa i <R 0.84 ftfaf ^JR 

RPlv t>l4l'Q?ihl Rw c^R i 

<^1% <?FE® RR « *Ns*t35?T C^W ^ifs^o ^JRT< W mRrM <?FM 

<PWY 

*0 urn ^9 faf?i i 



«rf^vs 


n) *nwi vs cro ’lift? «>^i« ^iw? 

xt. 



^) to ABC ^I4»M <*R* t>l<MlU<l ,45 fcNj 25 W.R ^T 6 

«*rcrw? ^tfi> i w^ 5 'si^w 

*0 ,45(7 ^Wfl> 2tf% WWW 5 'filNl^'o -^r bl<Mfl><1 *tfto*t w 

’t) IbW) A505 SW sin# <*RT ' 5 TR <K3 fifsTW ^ CT, tan 0 + seed = x 

>b. f^Sr^ C^tB 7 wft ^<KbC*J C^tB WK®^ *#5JH 

15° ^fir 'arf&gOW ft# W? 





^*ora s» 


(Exponential 

and Logarithmic Function) 

«q|'»vs^'s|?i *8 ^pts*1c r i*i 'ou.«i<p Sjo^l 9 ! R'sjiTr <4?T l>5t i 

c*m ipt?»n?^ si» Rhwh i 

4 ^qjm c* iot f*w%t - 

► 's ^r^Ft i 

► ^5fPf vS '0|^ein W$ RRj5| ^ STSTK 'S StM’t <^0© I 

► 3Jb<P vS tff’llRi'TC^S ^T 515 ^ ^JNJT ^C'o I 

► iptlRwaw fflfcij ^3T Wt va stw^^s *11^1 

► fsf% <mc^> i 

► ^5#t?r, 'Q ^jH3t *traE<r ^ *nf«tfW wur 

► differ i 

► «T’1lEw*ik 'S »1 <^*iH c®r*lfi>c4<i »il^lc*u <p<k^> i 

► <WMf t*|i3w« ^ 'Q £lf^5^ t^r ^ivs i 

TO-^m G9f*fa ’tPlc's v oilc®ill&'o R«j'Si ^lt 4 ^T*ulcfls ^Ic^iImI^ ^1$f <^1 

"^Tf: 

R (?$ 

N ■Nl'»lR<P ^R ! «Ut? CTTj 

Z <jff TO&fiT <?# 

q 'sgffw ottj Rwh i 

Sddvcs ^-io'sr GElR 



i&8 




a 4R# +f R?RJT Rt Rt *HtW Rt WSFP RF» RfcR 4R* n 4R*fi> *HtRFF +f 
R?*IJt i ^«T a CR n RlR ^RRtR 1 *W5$ a n = a ■ a ■ a-■ ■ (n RtR)4R* a n 

CR ^®il RR a 4R n RfR i wcifl a CR <1*11 RR fRRtR Rt 1%f% (base) <RRS n CR <H RR 
a 4R RtR Rt ^JER (exponent) i 

^RRfc 3 4 4R CTCI fsfs 3 4R° ^15R 41 
'aiMR <4R CRGR1%f% ? <4R ^JRR 4 1 

RS^t: RRR a G R 4R 'SfRj 

i. a 1 = a 

a n = a • a • a - •• a (n R^RJR ^RtRR), C*HIW n E N,n > 1 

'oi^fil -’J&crs etu a x (a > 0) <4R RR '*H r i'»lc<l ftPnS <P3l RR CR, x 4R 'oil s is| RR p 
oP 4R"* 1ft a x 4R RtCRR ^RtRR RR1 tSHR^H^t 3^ R?RJ# ftMMl RfRi RttRRt 
©tlR, \/5 'fl < pf5 R?Rjt ^R? \/5 = 2.236067977 • • • (^ RR < wl«i^<.®'H>s <pw 
R teRt tatR «flw fwm cr ^©t • • • RtRt fiofa RRt rcrcr) i \/5 <*ir 
rrIrcrcr 

Pi = 2.23 p 2 = 2.236 p 3 = 2.2360 p A = 2.23606 p 5 = 2.236067 
p 6 = 2.2360679 p 7 = 2.23606797 

RmmI TO 3^ 4R RltRR RR %RCR 

9l = 3 2 - 23 = 11.5872505 q 2 = 3 2 236 = 11.6638822 q 3 = 3 2 2360 = 11.6638822 
q A = 3 2 - 23606 = 11.66465109 q 5 = 3 2236067 = 11.6647407 
q & = 32.2360679 = n.6647523 q 7 = 3 2 - 23606797 = 11.6647532 
RhORt RlR (^ RRRM'Q RJRRlR R>CR RlQRt f^tCRC^) i 

Rt^sfw RTR, 3^ = 11.6647533 • • • 


^D<P ^3lf 


^3f i. a 6 R 4R® n € N ^C«1 a 1 = a, a n+1 = a" • a. 


71+1 


sRM: R°' 


a 


i _ 


a ^R® n e N <& )R ^RJ a n+1 = a ■ a ■ a - ■ ■ ■ a -a = a r ‘ 

\ _ _ / 


a 


n 


*o$tr 



*o*tr 


b. •jjwj 


)b<t 


N ^NR<p <7iT> 

^3T $.. a E R m,n E N Rt«i a m • a n — a m+n 


S|WH: c*jc<p|c»il m E N <pw n <& t>«n<p 0*fMf <il<w a m • a n = a m+n • ••(1) 
fiMMl i 

(1) «fl n = 1 *lft, 

= a m • a 1 = a m • a = a m+1 = vsh^t^ [^3J i] 

.-. n = 1 (1) W i 

<4^ *lf?r, n = k , st«i3 (1) J 1'»J i a m • a k = a m+k 
a m ■ a k+1 = a m (a k ■ a) i] 

= (a m • a k )-a Wlt^R] 

= a m+k ■ a ^Rt] 


= a m+k+1 [^3f i] 

n — k + 1 < sr r i) (1) i 

<1**# ^Ilft ti6JV^W(l)Wi 


/. C*)C<plc»ll m,n E N sr*!) a m • a n = a m+n 
a m -a n = a m+n 

■^o ojdlflto JJM<M CTtlW 

qJ 11 

^3T O. a E R, a ^ 0 m,n E N,m^n — 


□ 


r .m—n 
u , 

< l 

< a n ~ m ’ 


R3R m > n 
*M*Tm <n 


M: 


i. <pRi, m > n v sKc«l m — n E N 

. a m-n . a n = a (m-n)+n = a m <| 

CL 771 

:. — = a m ~ n pStFfiT TOfl] 
a n 

ROT R#, m <n 'skyn n-mE N 

. a n-m . a m _ a (n-m)+m = fl n pjjjf 

a m 1 

.-. — =- [^SlOTST TOtf] 

a n Qn—m 






iii'b 


8fott <F?T [spj * <£& J Q%g\] 
^3T 8. a e R ^ m,n e N (a m ) n = a mn 
■^31 £. a,b e R 3R? n e N (o • b) n = a n -b n 


[?gm W W| 

« t'ltW iff 

a€i?,a^0'^PT, 


O. a 0 = 1 

8. a _n = —, OT41OT n € N 
a n 

»c«<u: J jp(.<ps « TCfflTOfir j i»i$i =1*^ TINT CT 5 ? ^jDcq** (.^IPi^ ^31 a m • a n = a m+n 
*FP*T (TWlt fcw «n^ I 


^ ^ qII ' 

Ji(4lli> m = 0 ®w a°-a n = a 0+n a 0 = — = 1 3V® 1 

a" 

i£)<p^\olc<i, JjuqlU '*lftT m — —n (n € N) 3)^ 'st*U J 1 V ©) ^.C v © "5$, 

'®c<i a~ n • a n = a~ n+n = a 0 = 1 ^NK, a~ n = — Re's 1 3ff^s «r*p 

a n 


i. 2 5 • 2 6 = 2 5+6 = 2 11 

3 5 



4 X 4*4 


5x5x5 

4x4x4 


5^ 

43 


®) (4 2 ) 7 _4 2x7 _ 4 ^ 

*) (a 2 6 3 ) 5 = (a 2 ) 5 • (6 3 ) 5 = a 2 * 5 • 6 3x5 = a lQ b 15 
6 ° = 1 


*0 (—6)° = 1 
<t) 7-> = i 

’O 7_2 = ^ = 


1 

49 


*0$br 



*o$1r 


^r*ura s>. TFt?»i5T 




«) io -1 = 
*) 10 -2 = 


11 

To 2 ” loo 


vs. rn,n e TV TOT (a m ) n = a mn W»T %TO TO ta <7tTO CT, 

(a m ) n = a mn a^O'WmGJV'WneZ 


TOTO: smM TOff© TO, (a m ) n = a mn ■ • • (1) 

<?TTO, a^o ^ me N n € Z 

*IM i. sfTOT *k.*i <pR, n > 0, ^wm (1) J i'»)'s| %TO <pw CT'QTIT i 

TO $, TO n = 0 TOTOT (a m ) n = (a m )° = 1 
4^?, a mn = a 0 = 1[y n = 0] 

.-. (l)Wi 

*IH O. *i<k.*TO <pft, n < 0 n = —k, OT’^TO k e N 

TOTOI (a m ) n = (a m )~ k = —r = a~ mk = = a mn 

K > y > {a m ) k 

. a m 

8. OTTO CT, TO»T m,neJV^M — = a m ~ n , CTTO a ^ 0 

a n 

a ™ 

^RtTO: m> n TOT, — = a m_n [’pT o] 

_ a m i 

m < n TOT, — =-®] 

q 71 a n 771 < 

a m 

.-. — = a _ ( n_m ) pTTO 8] 
a n 

= o m_n 

_ Q m a » 

m = n TOT, — = — = 1 = a 0 pTS^f o] 
a n a n 

= a m ~ m - a m ~ n 

T5^J: 3JTORT TOSt*tjP!T CTOs CTOTOT m e Z a m 43 ^IMIT TO*t 

TO, CTTO a ^ 01 ^5* TO1TO* TOTOfilTOWTOn 

*JM«M ^TJ ^3# TOW TOT TO i 

^3T 'J>. a 7 ^ 0, 6 ^ 0 m, n e Z TOT, 

*. a m • a n — a m+n 
a m 

— = a m ~ n 

n n 





JS»b- 


( a m ) n = a mn 


8 . 

< 1 . 


(a6) n = a n b n 
/a\ n a" 

U/ = ¥ 


^tW: 

’Wfe Celt'S OT, (a m ) n = a mn , <?TTO a £ R n £ TV 

*t) «#l1w *MTO (FNT'Q CT, (a • 6) n = a" • 6 n , OTttPT a,b € R 

n£ N 

«t) 5 ttf«rf^ OT%3 CT, = — <?PTO, a > 0 ^ n G AT 

\a/ a n 

^8^ (ai>) n = a n & n ^3f ^ TO 0?%3 ct, <?TTO 

a,b £ R,b > 0 n £ N 

t\) a^O ^m,n£ Z *HTW WQ a m ■ a n = a m+n 

W»f %mTO <7T%3 ct, a m • o n = a m+n W (*) m>0^n<0W 
m < 0 n < 0 i 


<*RT ^JNJt 


n G iV, n > 1 a £ R ^C«n, <5' S I»T x £ R 5 llc < P CT«T x n = a '^?T, «w x 

<& a n ^T^fT ^®Tt ^?fi n = 2 ^«1C<P n = 3 ^jFT *ifK.<P 

<t. 2 -2 ^5^ 16-tfRT 4 ^r^r, TOt (2) 4 = 16 ^ (-2) 4 = 16 

-27 «*RT ^5 -3, (—3) 3 = -27 

*t) 0 <4?T n ^®T 0, 4l<H n £ N,n > 1 <5'?T ®f»D 0 n = 0 
^f) -9 c<piwi ^35 <?rt, 'TO e f ct c^iwi 7 r , *iji?' ^ntf e ttw i 

CT, 

(i) *lf*T a > 0 n £ N, n > 1 ^?T, '©w a <SRr '»i«i*I 3 *l*il'9| < P, n 'oik?. I 

i£)^ ^«i|' 9 j<p ^«i(.<p y/a <psl ^ (y/a <*RT y/a ^T*tt '3$) ^c<P a 

^ ^ n ^TSJfT ^ I n C®tfi5 TR*(Jt <4^ a <^RT t£T^fi> n "SJfT 
^ ^®T fJFft - tfa 


*o)1r 










ic5c5 


( ii ) *lf*T a < 0 n E N,n > 1 Rc'stl'to ^f, '©(.<1 a iflRT <£)<pT 5 'SflSJ n ^si «ilcs?. 
Ht i <4^ \«1(.<P — y/a <poI ^ i n C'Stl'b ^c«n a ^.c®i a 

<*ET n ^T^®T i 

(m) 0 <£RT n ^®T \/0 = 0 


i. a > 0 y/a > 0 

*. a<0^n ^r, tfd=- $/\ of < 0 [OT*HPT |o| ’Sm a «flF3T Wfi] 

' b . Vl = 2 ,{ yfl / - 2 ), v ^—8 = -2 = - s / 8 , 


\fa? = |a = 


(a, *f*Ma> 0 
\—a, *1*1*1 a < 0 


^3T a < 0, n E iV, n > 1 n fat'stl'to 3C«1 OT^ft'Q CT, y/a = — yf\a\ 


>/a = a/ - M ['•’ a < 0] 

= >/(—l) n |a| [y n teH5] 

= -VW 

</a = - yfa[ 

<t. -^27 


-^27 = -{/(3)3 = -3 

^3T V. a > 0,m E Z 4^° n E N,n > 1 RC«1, ( yfa) m = y/a^ 


SfsiH: <pR, y/a = x y/aj™ = y 

'©Irc®!, x n = a y n = a m 
^T, y n = a m = (x n ) m - (x m ) n 

y > 0,x m > 0, n RMIHl ^ *ti$, y = x m 

% ^=(^r 


^<K, (-y/a) m 




a > 0 
= </aP 


m 

n 


- m,p E Z n.q E N,n > 1, g > 1 

Q 



«rf^vs 


$po 


2tRt c t: qm — pn 

<pI^, p/a™ — x v sIrc°i, x n — a m 
Rt, (x n ) 9 = (a m ) q 
Rt, x nq = a mq = a pn 
Rt, (x q ) n = (aP) n 

Rt, x q = dP [^*IJ n '©R fac<u>*il <pw] 

Rt, x = P/aP 
^tsffc, p/a™ = p/aP 

'o(^|]Pi**lt*'o i. RfR a > 0 4R? n, k £ TV, n > 1 RR, '©CR, p/a = n VaP 


R5?®t <t\ a £ R 4R? n £ N, n > 1 ^c«n, a« = p/a R*R a > 0 a < 0 4R\ n 
Rc'srlv» i 

R 5 ^: 9m (a m ) n = a mn fc] 

Rf*f >i<p«i ctm R'®) ^.C'o RR, \sc<i ^flnj = a» = a 1 = a ^.C'o ^(.<1, ®P*ffc a« 3fR n 

®R R®T RC® RCR i liTSfRj 4R>tfRRs R7RR CTO RJ^®t RCR 5 ^RCRR RS^t R'fat R>Rt 

RGTCRi 

»<•'©<«: a < 0 n £ N, n > 1 facstlv© ^(.*1 ^JSt ^ CRCR OTRt RtR CR 
a» = -y/a = — ^/fa[ = —|a|« 

4RR CRGR ^3IR RKICR& an 4R RtR 1 *Mr RRt RR i 

"sp®^: a ^fPt R?*lJt RJR'Q (TOT a« ^HflR RSRJt RR i 4RR (TRCS a« 4R RflRR 

RtR RJRRlR <P<il RR i 

Rst^t a > 0,ra € Z n £ N,n> 1 ^C*1 a” = (an) m 

4|V<u: R°^t (t 'Q ® 4R^ ^3t b■ CRCT* CRRf RtR CR, 

an = (p/a) m = p/a™ CRRtCR, a > 0 ,m £ Z 4R?, n £ N,n > 1 

RRRK, p £ Z 4R? q £ Z, n > 1 RfR 4RR RR CR, — = - RR, ^stR R3f <s C«tCR CR*ff RlR 

^ nrt rt 


*o*1r 



'sramrk. ^* 1 ^ 


^ « ^®FF ^HKT JJM4* C^ a r <*RT ^JNJT *lt'S?lt ^fir, C^IIW 
a > 0 «*TO r € Q i fc*K3RT «IIWllHl CSR?F OT*IT ^1* CT, a > 0 ~SF\, r <7F 
wr w ^ftq a r <*rt ^itorcr c^n?rt ^ i 

^3T 'b <5 ^© T Tt*ffa c l'»lt3 <.<K.<plt*il ^t>c<P^ '5t»il ^T5J ^ i 

^31 io. a > 0, b > 0 3)^ r,s € Q '5^T 

^) a r ■ a s = a T+s 


*0 - = a r ~ s 

a 3 

«0 (a r ) s = a rs 
*0 (ab) r = a r b r 



(*p)« (*i) 8ianc*Br ■srtwr w«ir ^i?r ct, 

V 0 |*|pl*»q|*® ^) a > 0 <*RS ri, r 2 , • • • , r k € Q ^T, 

a Tl ■ a r2 • a 1-3 • • • a rfc = a ri+r2+r3+- " +rfc . 

ai > 0, a 2 > 0, • • • , a n > 0 r G Q '5^T (ai • a 2 • • • a„) r = a\ • a 2 - ■ ■ a T n . 

br. CT, an ■ a S = a« + « 

CT^ItPT, a > 0 ;m,p e Z-,n,q e N,n > l,q> 1. 

WlR: — « - CV ^HtWt *tf^5 W OT*fT^m CT, 

n q 

a/n • a? = a”« • a**« = (a**«) m9 (a'*«) np [^RJRt b <pw] 

= ( a ^) m « +np [^W b] 

mg+np 

— a 

mg | rtp 

= a ~ hn ^ 

m , p 

= a n 9 

Slwilet^k ^1J: 

(?) ' 5 lftT a x = 1 ^f, C^NIPT a > 0 <*T^ 1, '©k<. 4 l x = 0 

(ii) a x — 1 C*Kft»T a > 0 x^O, '©k.t*! a = 1 

(in) a x = a p ”5$, C^NlPT a > 0 <4^ a ^ 1, v ©kt <? l x = y 

(iv) a x = b x C^NfaT y > 0 x ^ 0, '©tec®! a = b 

b 

5bb'i«1 {6^-iO^r 09f*f 







'Slk.tH *lf*T a x = b,b y = c <f = a '3$, «w C p T*IT'G C*T, xyz = 1. 

7T5jt*fl3T: 2prS '*F® $.w>, b — a x ,c — b y <4^ a — cf 
i£|sR, b = a x = {cf) x = c* x = (b y ) zx = b xyz 
%b = b xyz ^T, b 1 = b xyz 
xyz = 1 

a 

io. irfw a b = b a W (FNT'S CT, 6 = a?" 1 4 <?IW Wt W CT, 

a — 2b b — 2 

' 5 f 5 lT i ft*T: OT'STIt ^Ic^, a 6 = b a 
.-.b=(a b )-a = (o)5 

^ = 0 f = fe) I = ( aI -°‘ 1 ) 1 

= a ! . a -1 = a? -1 = (2ttlf«te) 


*|srattr, a = 26 



^T, (2) 2 = (26) 2_1 %4 = 2b 
;.b = 2 (2Wt^5) 

ii. *rf*T x Xv/ * = "^T, 'sw x ^ "sit*? ^?T i 

' 7 T 5 lt*ft 3 T: C^t'SUT ' 5 ft^, x x '^ x — (xy/x) x 

^t, (x*)^ — ^x • x^ — (x 1+ i) — ( x ^) = {x X )^ 

. (<b*)>/£ = (^)| 

— r- 3 _ , 3. 2 9 

% = x = (-) 2 = - 

9 

•‘ X= 4 

112 

a x = b y = c* b 2 = ac ^T, TO Wf CT, - + - = -. 

x z y 


■*wl*(R: C^TQTIt 'oilc^, a® = b y ^t, a = 6* 
c* = ft* ^t, c = 6* 


$cOtr 



*o*tr 




$.0® 


4*R, b 2 - ac % b 2 = 6* . b» = 6* + * 

^t, 2 = - + - 

X z 

2 11 

^t, - = - + - y ^t?It 

y x z 

/.- + - = - (8Wf^5) 

x z y 


*o. stm m ct, 

*b\ b + c 



b\ b + c 





c+a 


c+a 


,a\ a+6 



o+6 


= l. 



= (x b ~ c ) b+c X (x c ~ a ) c+a X (x a ~ b ) a+b 

_ x b 2 -<? y x c?-a 2 y x a2 ~ b2 
_ g,6 2 —c 2 +c 2 —a 2 +a 2 — b 2 

= x° = 1 = 

'SiK'sH i8. a* =bv = c* abc = 1 'ow OT%3 CT, a; + y + 2 = 0. 

a*=bv=c^=k 
V ®I$,G S 1 *TI^, a — k x ,b — k y ,c — k z 
abc = k x ■ k y ■ k z = k x+y+z 
OT'QTIT ^Ic^, abc = 1 

. k x+y+z = i = k o 

:.x + y + z = 0 

1 

+ 3 -1-- + 


Wf Xt. W 


1 


1 + a y - z + ay~ x 1 + a z ~ x + a z ~ y 1 + a x ~y + a x ~ z 
1 a~ y a~ y 






1 + a y ~ z + a y ~ x 0-^(1 + a y ~ z + a»-*) o~» + a- 2 + <r 

1 a -2 a~ z 


1 + a 2 -® + a z ~ y a~ z ( 1 + a 2 -* + a 2 -«) a~ z + a~ x + a~ y 


1 


a 


1 + a x ~y + a x ~ z a~ x + a~ y + a~ z 



SttUsf VtPfc 


*08 

TOIft = ---+---+--- 

* 1 + a y ~ z + a y ~ x 1 + a z ~ x + a z ~y 1 + a x ~ y + a x ~ z 

a~ y aT z aT x 

- a~y + a~ z + a~ x + a~ z + a~ x + a~ y + a~ x + a~ y + a~ z 
a~ x + a~ y + a~ z 
a~ x + a~ y + a~ z 

a = 2 + 2§ + 2s ^r, w CT, a 3 - 6a 2 + 6a - 2 = 0 

(FTQTIt 'oilcs^, a — 2 + 2i + 2^ 

/. a — 2 = 2i + 2^ 

^1, (a-2) 3 = (2§+25) 3 = 2 2 + 2 + 3-2§-23(2§+2l) = 6 + 6(a-2) [v2§+2s = 
a-2] 

^T, a 3 - 3a 2 • 2 + 3a • 2 2 - 2 3 = 6 + 6a - 12 
^t, a 3 — 6a 2 + 12a — 8 = 6a — 6 
a 3 — 6a 2 + 6a — 2 = 0 

JS. W 4* — 3 • 2 X+2 + 2 5 = 0 

WIH: 4* - 3 • 2*+ 2 + 2 5 = 0 
(2 2 )* - 3 • 2* • 2 2 + 32 = 0 
(2“) 2 - 12 • 2 X + 32 = 0 
y 2 - 12y + 32 = 0 pICT 2® = y] 

^t, y 2 - 4y - 8y + 32 = 0 ^t, y(y - 4) - 8(y - 4) = 0 
(y - 4)(y - 8) = 0 
^t? y - 4 = 0 Wit, y- 8 = 0 
<tf, 2* - 4 = 0 [v 2® = y\ Wit, 2 X - 8 = 0 [v 2* = y] 

2 X = 4 = 2 2 Wit, 2 X = 8 = 2 3 
;.x = 2 WRt, x = 3 

x = 2, 3 



*o$tr 



i. SPTM ^31 CT, = ct^, C l T 8 nw m, p 6 Z n 6 JV 

SttN <FfI OT, ^a m ^ = CL mn ? C*T*HW m, n £ Z, m ^ 0, n ^ 0 

©. ^ OT, (aft) " = (a) " (ft) " C^«m?T m £ Z,n £ N 

8. Caff'S (?f, 

^) fai — ftl') fat + asfts + fti') — a — b 








5) S - =3 -= a* + a 2 - 1 


a! + a a 3 


<t. 


i+h 7-b x 




aa + a& ^ 
a6 — 6 3 -^/a — 6 


*0 \ (»•) “ 


2 -b 2 ^ a+& 

a-b 


1 + a _m 6 n + a~ m cP 1 + 6~ n cP + b~ n a m 1 + c~^a m + c~^b n 

«) b M x -M x t/4 

V v xc y xa 

(a 2 - 6- 2 )°(a - ft- 1 )^ 

' (ft 2 — a~ 2 ) b (b + a -1 ) 0-6 

b. <7r*ft'Q OT, 

x = a q+r bP, y = a r+p b q , z = a p+q b r 531, W x q ~ r ■ y r ~ p • z p ~ q = 1. 

5f*t a p — b, b q — c <45? c r — a '531, V ®W pqr — 1. 

5) 5^ a x = p, a y = q <45? a 2 = ( p y q x ) z '531, ^»C5 xyz = 1. 

S. 5 s ) 5f5 xtya + y\/b + z-y/c = 0 <45? a 2 = 6c 531, Oi^T'G C5, 
ax 3 + by 3 + cz 3 = Saxyz. 

5) ® = (a + 6)i + (a - 6)i <45? a 2 - 6 2 = c 3 531, W OT#Q C5, 

x 3 — 3cx — 2a = 0. 

5) 5f5 a = 2i + 2"i 5?t, WT CT, 2a 3 - 6a = 5. 

5) 5f5 a 2 + 2 = 35 + 3^ <45? a > 0 531, 'SG^ C'Ht'S C5, 3a 3 + 9a = 8. 


®) #a 2 = 6 3 531, ^»C5 (FKt'Q C5, 


= 02+6 3. 


5) 6 = 1 + 3§ + 3s 531, WT 0^\b C5, 6 3 - 36 2 - 66 - 4 = 0. 

5) 5f*T a + 6 + c = 0 53T, ^(.<1 (THt'G CT, 


*o*1r 







x b + x~ c + 1 ~*~ x c + x~ a + 1 ~*~ x a + x~ b + 1 
\r. R>) <|R a x = b, b y = c c 2 = 1 " 5 R, 'SM xyz <^RT RR 1 *R?f RR I 

*f) rR x a = y b = z c 4R? xyz = 1 ab + be + ca 4R RR R*fR RRI 

R) *(R 9 x — 27 y RR, '©w — <4R RM 1 r*Ir RR i 

y 

c&. ■’irNH <ps8 

RO 3 2x + 2 + 27 x+1 = 36 R) 5 x + 3 y = 8 , 5 * _1 + 3 y_1 = 2 

vQ 43 j/-2 _ \Q x +y, 3 ^+ 2 y — g 2 cc+i ^ 2 2:E+1 * 2 3y+1 = 8 , 2 X+2 ■ 2 y+2 = 16 

(Logarithm) 

Logos 4R° arithmas RlRR 5 Tjfi* IslR 5 *IR R£© Logarithm '*Mt>R i Logos «ik«il&*(l 
4R* arithmas R*Rtf i ^©RT? Logarithm *Mi>R R?RJt to 'RlMlMl i 

Rv'St: #a 2 = 6 ^, CRRtER a > 0 4R° a^l '©SR x W a «TRtf?RR R®Tt ^R 

CRRTCR x = log a 6 

v ©l'©'*iR, rR a x = b RR, '©w x = log a 6 
R*l?i]'© 3 J c»i, rR x — log a 6 RR, '©(.<1 a x — b 

<flww b R?Rjlfi>(.<p a 4R x 4R 2 tR«T>t (antilogarithm) RM ^R? ^flRRt RR, 

b = antilogy 

W RRR log 'Q StR log <4R Rf% RNt RR i 
^‘1 Mr. antilog2.82679 = 671.1042668 
antilog(9.82672 - 10) = 0.671 
4 R? antilog(6.74429 - 10) = 0.000555 

<qv<u: t<i' 88 |R<p <pjh^c®ii3^ <w<i^ls <KR loga 4R '©ihsi RtR R*fR RRt RtR (4 ■*i*Hc<P 
w-tm ( 21 % r^fs toito r*Rt wrt Rites) 

RWbI^IW, RltRRt *H^, 

log 2 64 = 6 CRSR^ 2 6 = 64 log 8 64 = 2 CRC^J 8 2 = 64 

^©rk, 4R^ rsrjir sr’Htor Rr Rr Rf%R cstfto Rr rr i *htw 1 rr 4rr 
crwimi *rrjk?r Rf% rcr ?rrjir Rr Rr unitor fto r*rt RtR i mwiwi *Rtw 



©M ftPfc 


\0\r 


Ws «t«u ^t c^t ’Wtw ^*imr *r«ti%*r f*% 

<p^i ^rt?r «rf i 

«qv<u: a>0,o^l <*T^ 6^0 ^c«i b ^ 'si'i'W a I'»I'G < P log a 6 %t ^fp'o <p*l 

^ri 


'^vm, 

^) log a 6 = x ' ? rf^ C^®T ' J lfw a x = b~$$ i (^) OT^ff *It?f CT, 
*) log a (a x ) = x 

?t) a'°2a 6 = b 

>&. ^) 4 2 = 16 =► log 4 (16) = 2 

^ 5-2 = p = ^ =*• lo &4> = - 2 

*t) 10 3 = 1000 =► log 10 (1000) = 3 
*1) 7 log 7 9 = 9 [•.• a log <> 6 = 6] 

®) 18 = log 2 (2 18 ) [v log^a*) = x] 


(21% *t%5 Wt (FTQTIT %TC 4«ltFT' > $[ ^OTT OT41CTT i 
i. log a a = 1 <*T^ log a l = 0 
*. log a {M x N) = lo g a M + \og a N 

«• l0 8a = lo ga M - ioga^ 

8. log a (M") = iVlog a M 

<?. log a M = log 6 M x log a 6 [%f% ^3f] 

®nknH ^o. log 2 5 + log 2 7 + log 2 3 = log 2 (5 • 7 • 3) = log 2 105 

20 

log 3 20 - log 3 5 = log 3 — = log 3 4 
log 5 64 = log 5 2 6 = 6 log 5 2 

«qv<u: 

(i) x > 0, y > 0 <*RS a ^ 1 x = y *lf*? 'iR? c,<p«i«i '*lfw log a x = \og a y 

(ii) *lf*T a > 1 x > 1 log a a: > 0 


*o*1r 



Wjm Js». 'Q *1*111^51*1 *PR*R 


(Hi) ^ 0 < a < 1 0 < x < 1 log 0 a; > 0 

(iv) *lf*f a > 1 <*T^ 0 < x < 1 '©(.<! log 0 x < 0 
'Snk<H ^5. x ^ 'SfH 1^f?f ^ '*P*R 
*) log^g® = 3^ 

*0 log 10 [98 + Vx^^l2x~+3Q] — 2 
[o Zvs x = 3 3 = y 

^r, * = (V§)“ = (V2®)“ 

%x = 22-T = 2 5 = 32 
.\ x = 32 

*) C^J log 10 [98 + Vx^l2x + 36] = 2 
^t, 98 + sfx 2 - 12a; + 36 = 10 2 = 100 
% \fx 2 - 12x + 36 = 2 
^t, x 2 - 12a; + 36 = 4 
^T, x 2 - 12® + 32 = 0 
^t, (x — 4)(x — 8) = 0 
/. x = 4 x = 8 

vSm^ c 1 ^8. (Ffsff'Q CT, a log fc 6_log * c x b hs k c ~ l ° g *° x c 108 ^ -10 ^ 6 = 1 

^r s Tt*ft 5 T: p = a log * 6_log fc c x b log * c-log * a x ^°&k a ~ lo &k b 

log k p = (log fe 6-log fe c)log fc a+(log fe c-log fc a)log fe 6+(log fc a-log fc 6)log j 
log fc p = O^Tp = A; 0 = l 
a log fc 6-log * c x 6 log fc c - lo Sfc° x c* og fc a_log fc 6 = 1 
^‘1 (FNt'Q CT, x Xo *° y = |/ log « x 

J l»ll<T 3 T: *d?f p = lo g a y, q = log a a: 
a p = y, a q = x 
(a p ) q = y q y q = a™ 

'5»'05i W-io^T G5|f*f 



iSH>vs<7 


4TO (a 9 ) p = x p x p = a™ 
x p = y q H f x log “ y = y 108 ^ 

(Fruit'S CT, \ogj) x logp^ x log/ x log r & = log a & 

■spitutsT: = log/ x log^ x log/ x logy.6 

= (1 °SaP x lo gp9) x (log/ x log/) 

= log a g x log/ = log a 6 = 

i—hrr + i—brr + i—ibr\ = 1 

log 0 (a6c) log b (abc) \og c (abc) 

*(1%, log a (a&c) = x, log b (abc) = y, log c (abc) = 2 : 
a x — abc, b y — abc, c 2 — abc 
a = (abc)*, b = ( abc)v , c = (abc)* 

‘4*I*T, (abc) 1 = abc= (abc) * (abc) v (abc) * = (abc)* + v + * 

1 1 1 , 

—I-1— — 1 

x y z 

^_ 1 _^_ 1 _^_ = \ 

log a (a6c) log 6 (a6c) log c (a&c) 

'SiteflH *lf*T p — log a (6c), q — log 6 (ca), r — log c (a&) ^1 '©(.<! (7f<tT'8 C*f, 


p+ 1 q + 1 r + 1 

^TSTNI^T: 1 + p = 1 + log a (6c) = log a a + log a (&c) = log a (a&c) 

1 + q = log b (abc) 1 + r = log C (abc) 

^ftwt srw T —+ T — + T —= 1 

log a (a6c) log 6 (a&c) log c (a&c) 

1 1 1 

- 7 ^- 7 ^- 7 — 1 

p+ 1 q+1 r+1 

^ W (TKt'Q CT, a x b y c z = 1 

y — z z — x x — y 

mm -!?H = M. = J£il = k 

y — z z — x x — y 

loga = k(y — z), log& = k(z — x), logc = k(x — y) 


$cOtr 



*oStr 


^*ora b. 'Q -mvft 


.’. xloga + ylogfr + zlogc — k{xy — zx + yz — xy + zx — yz) — 0 

Rf, loga x + log b y + log (f — 0 

^t, \og(a x b y c z ) = 0 

Rf, lo g{a x b y (f) — logl [•/ logl = 0] 

• a x bP(? = 1 


<p) = = a a -b b -c c ^'srRfafa 

b — c c — a a — b 

*0 # fl , 6, c *r*r *rrff R?*ijt ~§ s , to srr w ot, 

log(l + ac) = 2log b 

*0 a 2 + 6 2 = lab *JT, TO Q^i CT, 

log (~Y~) = ^ log ( a6 ) = ^( lo g a + lo g 6 ) 

bgflly) = ~(log# + logy) ^f, TO (FNt'S CT, - + - = 7 

V 3 y 2 y x 

$) ' J lfw x = 1 + log a (6c), y = 1 + log 6 (ca) 2 = 1 + log c (a6) '3$, ^©(.<1 2RR 
CT, xyz = xy -\- yz -\- zx 

■p) (i) *lf*T 2log 8 (yl) = p, 2log 2 (2j4) = q q — p = 4 ^T, ^TO A <*RT "SIR 

1 

($) *lf*? logx y = 6 <4RS XoglAx^ = 3 '5$, '©M x ^ '5TR 1 


shr 1%^© crofli « *r?rr 


shr ^imr ^^r 

^Ft?i*R 'fillMllHl <1R ^T: 
^k^-*R 

faRT RRte («, y) 

Rt#t i 


X 

-2 

-1 

0 

1 
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3 

y 

-4 

-2 

0 

2 

4 

6 


^ vjH^c«il «v»p <pRi: 
Rl#f ^ 



0 
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4 

5 

1 / 
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1 

4 

9 

16 

25 








i 3 t(>bsj *1^5 






X 

0 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

X 

l 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 


TfRlfct i i£) <jffis x liRT »ll<.*1S ■'SfSff y <£RT *lM’]C«1l? ?t ?t?t y = 2x 

Tft#t * 4 <#» (ar, y) ^ilt'Srlt^ W ton© y = x 2 '*FK'*F# ?to 

Wi 

^n#t o 4 (x, y) (.'sticks >lH^PTf y — 2 X ^i?l ?*faT <P3l ' J TRI i 2 FiPfo 

?h©<l ^Ijf x 4"? tto Ito 'Sfstf y <4? ?to 'sit s Tt^It *lt'S3t ?l? i 

‘*pR*H /(x) = a® ^*1 ?h®? x 4? erD ^Rssllfi'®, C J T*ltCT a > 0 <4?? a ^ 11 
CTSJ*T y = 2 X , 10 35 , X s , e x ^'©)lPt '*FR*I«T I 

■qv<u: ' J FR*t*T /(x) = a x ‘3'? CSfcSR (—oo, oo) 4?? C?®? = (0, oo) 


?*) Pico* ^£4* ?to 1FK*R tot: 


0) 

w 

(«) 

(8) 

(*) 

(*) 


-2 

-1 

0 

1 

2 


y 

1 

4 

1 

2 

1 

2 

4 

X 

-l 

0 

1 

2 

3 



y 

-3 

0 

3 

6 

9 




X 

1 

2 

3 

4 

5 


y 

4 

16 

64 

256 

1024 

X 

-3 

-2 

-1 

0 

1 



y 

0 

1 

2 

3 
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X 

-2 

-1 

0 
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2 
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25 

1 

_ 5 _ 

1 

5 

25 


X 

l 

2 

3 

4 

5 

y 

5 

10 

15 

20 

25 

*0 to? (^f 1 # *FK*R to*t 

(i) y — —3* ($) y — Sx (o) y — —2x - 3 

(8) y = 5 — x (d) y = x 2 + 1 ('b) y = 3x 2 


*0$br 







*o$1r 


'srqjra s>. 

f(x) = 2 X <iRr ceNfsarw^ 

y = 2 X *JCR x <PC^<pf5 aik'ifl ®t*i) y >311 RR^Jt^k '©lt®i<p| file's <pRi I 


^>o 


X 

-3 

-2 

-l 

0 

l 

2 

y 

1 

8 

1 

4 

1 

2 

l 

2 

4 


^<P <p|’ket (x, y) 'srR’j^Tf ^IT*R *ttt*t?T 
c®r#3f ^’ft'STit rr i 
fpsr <pQ; 

(i) x ^HN^P |x| R® -^r y >5?' RR 
0 (^pJ) <*R ^ RfR'Q R^^fERt '^JRJ '5$ 

RT x —> — oo rc«i y —>• 0 
( ii) x *Rt'5R y x RE?H> R® RC«1 y 4R RR 
RER$ R*5 RR I ^SfsifK x —¥ oo ^C®1 y —t oo l 
4 CRE^RRttRm f(x) = 2 X R*k*tERR CR8? (0, oo) I 



RS|^ ; c®r#3T 'oiwpi RR, CRRtER -3 < x < 3 
R>) y = 2~ x R) y = A x R) y = 23 



RRtftR%R s k*R 

WCR'J J |t><P RRSiRR >4<pfi> i£Ry-<4RS '*Fk*R I ^v®<lk 4R fRR^l'S RHvRR 'S||(#. I 
f(x) = y = a x Ir 5 #® R^kRR f-\y) = x = log a y [x <4R* y RfRR®R RtR] 
®fRfc x RC«ll y <4R a f»fe<P ®RtlRRR I 

R?^t: ®RllRRfw «pk**R f(x) = log a a: ^Rl R®ttlR® CRRtER a > 0 <4R? a ^ 11 
CRRR, f{x) — log 3 x, log e x, log 10 x R'sjlft »MlEil5R RkRR I 








y = log 2 x <*r?r 'aiwp'i 4o|-bn 

C<IC^ y — log 2 x <PC®1 y — 2 X iiW^lSl'0 ^k**H I . f / 

y = x C*T*ffa '^Pts“lw^ Stf^PR j 1 

^ttf^r% '*fk*| 5 t <rit y = x x><r — zrT Tl — * x 

gni?t 'mu*? stf^R i vrwn 

CvBftSR R = (0,oo ) <£Rl am D = nz_ tn 

(—00,00) — A ~_ 



□ 




/ 
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fy 

=1 
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P&* 

n 
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^tW: Rct><l '*!^*R$C®Tt3' C®T#3f ^ 4OT?T %lfte W*t?T f^fa ^ 1 


^) y = 3x + 2 
y = - 

X 

t) y = 2~ x 


y = x 2 + 3, x > 0 *0 y = x 3 — 1 

q -r\ 2a; +1 

%) y = 3x V) y = -- 

x — 1 

W) y = 4 X 


«o. f ( x ) = ^'* 1 ^ c®n?H ^ cm ^ 1 


/(0) = -^ = ^ Tfl «pf^#o 1 
JK J |0| 0 

.’. x = 0 R^C® 2HrS Rnj>lh *T?f I x ^ ®HJ <ll' r ®<l »ll<.*m ©t»lJ £t*FS 

RhwM I 

.-. C5\CS& Df = R- {0} 

(X . _ _ 


/w - R - 


= 1 , yrfr x > 0 

— = —1, x < 0 


.-. WIPRT cm Rf = {-1,1} 

'Snk'sH ©i. y = fix ) = ln a ~*~- , 

a — x 

^ 1 


> 0 *FK*Rfi>?r C^SR 'Q C3S? 


C^5 Ipllw ^1*s<r 'SHJ *R^#s ^ 

a + x n _p. 

.-. -> 0 <_ 

a — x j;- 

(i) a + x > 0 a — x > 0 ^?T WfaT ~ 

(ii) a + x < 0 a — x < 0 ^ 


$o)br 















«». '¥fs*i j T 


(i) =>• x > — a <4^\ a > x 
=*► —a<x <4^ x < a 

.'. cvslwi = {x : — a < x} fl {x : x < a} 

= (—a, oo) fl (— 00 , a) = (—a, a) 

(ii) => x < —a <4^? a < x 
=> x < —a x > a 

C®tC5R = {x : x < —a} fl {x : x > a} = 0. 

WfaM Df - (i) 'Q (ii) £lt < ^s (—a, a) U0 


(-a, a) 

C38I: y — f(x) — In 


a + x 


a + x 


=> a + x = ae y — xe y 
=> x + xe y = ae y — a 

==> (1 + e y )x = a{e y — 1) 

a(e y — 1) 

X ~ e y + 1 

y 4 * ^lc*is 'SHJ x <4^ ^ 1 

8lTO <3® R f = R 


■^1^: 

Rc&?r cstcsR « 

C3®? R'R W8 


y 

, 2 + x 

= In 

*) y~ 

, 3 + x 

= ln o 

2 — x 

3 — x 

*0 y 

, 4 + x 
= ln . 

*0 y~- 

, 5 + a: 

= In 

4 — x 

5 — x 


G£tf*fa ’tf'fao <4 • }, Hc<P f^olf^o ^*fat 1 

WTrf^fT 1 

MWIWI *R*BT x *SRT "SfH <RtW Rl 1 x <*RT •fiPRtt 

Rl *HtW 1 x <4?T |rr| St^H ^ FRfaR'a'olw 

^?il 1 










X 


X , 


Wx > 0 


-x, 


x < 0 

|0| = 0, |3| = 3, | — 3| = —(—3) = 3 


W*t*T (Absolute Value Function) 
x € R~$$ 


x 7 N^ x > 0 

—x x < 0 

<?F ^K*I=T i 


y = fix) = \x\ = 


D f = R ^ cm R f = [0, oo) 



r 

W>. f(x) = W -1 < x < 0 i «*RT Cutoff « (3® 


X 


' 3 T s It^: f(x) — e 2 X , — 1 < x < 0 

x -i csic* o 4 <i ffift i 

OTtPR D f = (-1,0) 

-l < x < o fix )€(e^,l) 

^®<IftC?r8? f = ie = T, 1) 




otip rr cror wftcv <wiflife4'©iM cftt \ 

^K"lFBT StflflllWelM TFK*!^ <?T#W ^sh ^ I 

^W, 'G *l«HWh <^Nf5G3?T '0|’*P*1 v »llc®lll>*il ^ft I 

(1) y = fix) = a x «fRT <?T#af <F?T: 

(i) W fl>l«i «M»IWl *HtW W5FF *|^W<W ^ /(x) = a* Wtt 

*RtWi 








m y X 4ft *HIW fttisft ^J X «*RT ftft 

ft\m ftt& f(x) «*rt ftft *n?n 

*JM $.. '*N»T x = 0 ^*t*T y = a 0 = 1, 

(0,1) C?Nfa §ftft i -- - s 

^ O. x <SRT ^ c fT5R y *ll(.*i<i Wfl x 41T'SfH ^I’F© | &* "**£ • 

ftWft ftttft f(x) ^ ft\ft Wftlftv d-^LiT ._:-. 

*ttW i W*fK x —> —oo ^.C®1 y —>• 0 ^.C<11 -- 

y = a x , a > 1 <pk“1(.*is c«l y ll&^ *ttE*t?r 
IbW) cn^lc-il ’5£ 5 Tf I '4 , *ftS ; T Df = (— 00 , 00 ) 

R f = (0, 00 ) 1 -f- 

{ii) W 0 < o < 1, x 4ft ftft *HtW WW TSftft y = /(x) 
^*iN<p 1 

*tf*t i. ^ ^fT fafft vshfrwp x ftft 

S^M'© C*fas «tt^5f ^spjfrs, x -¥ 00 ftpft 

y -> 0 '55^1 y 

ft\ft ^ x = O^ftfty = a 0 = 1 ^Sftti (0,1) 

C^ff^ *tfl5 l 

Tfr f^r <iiwf>iw> 7 $*ft *nw ^tw iiiii^ - " ?<"a* 

y ^ ftft ^^JN'© ^NK y -> 00 l X' -----& -rrp= 

—- — —1 -^3 - 2 » ^ L —i t— 11 — 

*rf% a = - < 1, x = —2, —3, • • • , —n '©*f*T IIIIIIZIIII 

Zt ___ _ __■___ 

y = f(x) =a x = (i)" 2 = 2 2 , y = 2 3 , • • • , IZIiqilllli: 

y = 2 n . ' J T*f»T n —> 00 ^ 00 1 

y = f(x) = a x <£RT t«Nf&<ii Bwi (7f*llc»il Y 1 

ft!&\\ 

4 , *ltCT Df = (— 00 , 00 ) Rf = (0, 00 ) 1 


ftvsft <?r#3i <??r ^ ^ 

/(*) = 2 1 /(x) = 

?t) f(x) = e x , 2 <e <3 ft) f(x) = e~ x , 2 < e < 3 

®) /(x) = 3 X 


(2) /(x) = log a x ^ ^Nf53I 'qwpi '^ s ?': 

(i) *rf^, y — /(x) — log a x ^T*R 0 < a < 1 1 '¥t\*Hf^c. < P C^tt '^IT? x — a y 
<p41-^v, 5»'o<) *iFi^ 5, jssr-io^r @rt*f 


= a x 








*>lr 


qw i. r*r y ««Rr *rrr* rr s^Rm ere® 

$llc<P ^sNK, y —>• oo RR a; <4R RR 
^RJR1 W& K$F5 RR ^fk x -> 0. 

RH *. CRE5$ a 0 = 1 RRE®$ y = log a l = 0, 

^sm crriIS ( 1,0) f^tifti 

Rt*f M>. y <4R RHN<P RR ^ifk y <£RT "HR s^iR^ii X' 
Rcm rrH'© C*tff® RtE^ W*fk 
y — > —oo RR '®kc«1 x <4R RR R s RH'5 
C*tff5 RtE*F W*fK x —> oo. 

4RR *flE*tR Bwi y = log a a?, 0 < a < 1 CRRtERt 
RC°ll I ^RtER Df = (0, oo) ^R? Rf = (—oo, oo). 



T 


X 


(ii) RRR y — log a x, a > 1 '®' ? R 
*W i. W a > 1, y 4R W RtERR WRJ a; 4R 
RR *RtW 4R? y 4R RfiRR ^RR 

RtER RtEST a; 4R RR RR i wtfk 

y ^ oo RE?T a: —> oo. 

qw R. CRER^ a 0 — 1 y - logl = 0 

^®qfe, Gr<iifl> (1,0) R^tifti 

qt*r O. y >4R RHI'R<P RtERR 'SRI y <4R RR ^M'o 
^ fk C*lER ^NK, 1/ — > — oo ^.(.*1 x <RR RR 
RRtR's '"jww Rc<p Rift's RR ^[$fk x —> 01 
^^R f(x) = log a a:, a > 1 4R CRRId^ *1tE*lR 
Boa title'll rc®iI i <4RtER Df = (0, oo) ^R\ 
Rf = (—oo, oo) 
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^RR?R «8. f(x) = log 10 a; 4R (RRfM 
RR l 

RRtqR: qfR y = f(x) = log 10 a; 

<7RR$ 10° = 1 y = log 10 l = 0 ^sRR, 

CRRtf& (1,0) ft^Rlfti R*R x —> 0 ^s*R y —> 

—oo i R*R x —> oo 'sRR y —>■ oo i 

.•. y = log 10 x CRRlB i 

iREfr CRRtfi>R (,<?|x|B<fl '0|«P»1 RRT RCRt I 

(ilRtER Df = (0, oo) ^R? Rf = (— 00 , 00 ). 
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*o$tr 




*o*tr 






'Sfc. f{x) — \nx <flRT C^Nfwi 'oiwpi ^?T i 
*j1% y = f(x ) = In x 

CTtSS e° — 1 y = lnl = 0 ^53R, C?N# 

(1,0) i ^N 3 ? x —^ 0 ^®' 8 f 3 f y —> —oo i ^P*! 3 ? 

x —¥ oo ^t 3 ? y —^ oo i 

.\ y = In x C?Nlf& % s ^ 5 tT^t i 

*tlt*t (.s'Hf&iil 'OI'WP'I ^3t '3C®Tt i 

<4 , *ltE 3 T Df — (0, oo) Rj — (—oo, oo) i 

©fc. y = 4<pfi> *FK*R i 

4 + x 

T?) m?^ 3 ^ C^5R f 3 ^ W I 


y 


-- 



--- 

--- 

— 



—*- 

“ “ “ 

“ — 

_ — 

= 

-— 

■ “ - 


“ “ 

- *- 

—- - 


= 

?+ 



— 

— 

— 

--C 

L 

"a" 

Q)j" 


-- 

-— r 

— 

— 

t 




__ 

, - 

-, . - 

- ■ 

~ ° 

— — - 

" ■ ” 


— 

—i- 

—L 

J— 

= 


--L 



r 


*0 3 m*t 3 #fr ft*# ^ i 

’t) p(x) = In y ^T, gix ) <^RT C®t£5R ^RTI 

4 — x 

^) OTQTTt 'oik^, y =- 

4 + x 

4 + x = 0 'sNK x = —4 y 'o| J l!C'88|I«vs ^?T I 


.'. i^-4 

.-. ^m^f 3 #^ OSfcsj 3 ? = R- {-4} 

4 — x 


^ OTQTTt '0|l(.^, y = 


4 + x 


fix) =y :.x = f l iy) 
^ . 4 — x 

*'&, V = t - r 
4 + x 

^f, 4y + xy = 4 — x 
^t, xy + x = 4 — 4y 


*0 C t f v QTTt «llc^, gix ) = ln(y) 

4 — x 4 — x 

•*• 9(x) = ln-r—- [v y = 


4 + x 


4 + x 


% xiy + 1) = 4(1 - y) 

n. = ^ 

l + y 

% f~ l {y) = 4 ^ + ^ [••• * = f~\y)] 
:. f-'ix) = 4 ^~*) 


/. gix) € R '55^ \—- > 0 

v ' 4 + x 




Sh>«<7 flftw 


-—— > 0 "554 
4 + x 

(i) 4 — x > 0 4 + x > 0 "5$, ^spRt 

(ii ) 4 — x < 0 4 + a: < 0 i 

(i) => a: < 4 x > —4 

.•. C®tC5R = {xGi?:a;<4}n{arGi2:ar> —4} = (—oo, 4) D (—4, oo) = 
(-4,4) 

'SlRR, (ii) => x > 4 x < —4 

= {x G H : x > 4} D {x E M : x < —4} — (4, oo) fl (—oo, 4) — 0 
sm '*FK*n?R <35fc3R = (-4,4) U 0 = (-4,4) 

coRc«i ocsiRn© "SIH y — log 10 a: <*T?T '©i'*p*i ^ i 



0.5 

1 

2 

3 

4 

5 

10 

12 

2/ 

-0.3 

0 

0.3 

0.5 

0.6 

0.7 

1 

1.07 


*f) y = log e a: <?T*lf53r v ©i'*P<.*is et»y (^) "UR x 'Q y <*RT 'SIR Pkii d5f^«T 

fc©f?j"^ 'Q ojfo i 




t . . « 2 = <> 2 | <*+<> 

(a:«J ° 6 \ 'SIR C<pRfi>? 

) 0 1 «l) a 

a, b, p > 0 <*R? a ^ 1, b ^ 1 ^ '©(.^ 

(i) log 0 P = log b P x log a 6 
(ii) log oV / a x log b \/6 x log C y/c ^R'SJR 2 
(Hi) x ioSaV — y log “ x 

%RT 

i 'Q ii ii 'Q Hi ’f) i '8 in 

0-4 *Tv SlESR 'S'G^i RfO ^PR x, y, z ^ 0 a x = b y = (f 
o. <?PRfi> 


R) « 


R) i, ii O m 








*o*1r 






a = b V z *t) a = cv 

8. $KM ac 4<T ^fH? 

^) bl ■ b* «t) bi • bv 

(t. b 2 = ac <?rf> 


,112 

^) - + - = - 
x z y 


^ 1 1 2 

*0 —I— — 
x y z 


*1) a = c* 
9f) b* + v 


^ 1 1 2 

*t) —I— — — 

y z x 


*0 *** 
^f) bv + 5 


_v 1 1 -2 

*0 I" “ — Q 

x y 2 


'5j. (FNt'Q OT, 


a 1 


log t (^] + log tl ^] + log tl ^)=0 



+ logjfcMlog* (^) = o 


*0 log fe (a£>)log* 

•0 log^ft x log^c x log^a = 8 
iogjogaloga ( a °° 6 ) = b 

H. ^?T, W C'^'3 CT, a a b b c c = 1 

b — c c — a a — b 

*0 ^ ^r, w c^rre ct, 

y — 2 z — x x — y 

(i) ^+^*+*^+2/ = 1 

(^) a y2+yz+z2 ■ ff 2 + zx+x2 . c ^ 2 +^y+y 2 — ^ 

»t) ^ 1 ° g f( 1 + X ) = 2 ^f, C#3 OT, x = 1 + — 

log fc x 2 

X — \[x* — 1 


<7f%3 CT, log fe 


= 2log fc (x - \4c 2 - 1) 


x + Va: 2 — 1 

®) *lf*T a 3 ~ x b 5x = a 5+x b 3x 'ow CENT'S OT, xlog fc = log fc a 

1>) xy a ~ l — p, xy b ~ l — q, xy c ~ l — r C c F*lt'S CT, 

(b - c)\og k p + (c - a)\og k q + (a - b)\og k r = 0 

t) Tift a ± = 60 'S&M = M kfefr”) 1BT W ffPIW tl, 

a b b + c c -\- a 

a a = b b = c c 

, x(v + z — x) y(z + x — y) z(x + y — z) _ „ __ „ 

W) Wi , -^ - — = - , — -- ^T, W CENT'S OT, 


log fc a; 
aj^y 33 = y z z v = ^x 2 


l°gfc2/ 


l0 gjfc* 





br. C^SlffrZf '0|«P«1 

-$) y = 3 x St) y = -3* n) y = 3 X+1 

y = -3 X+1 y = S~ x+1 *) y = 3*- 1 

c6. fa ct>s «pk“ic»i« 4^? c®r#3r 'oi'«m ^c?r c^h 'q cm w: 

^0 y = 1 — 2 X *0 y = log 10 x *t) y = x 2 ,x > 0 

10. f(x) = In (x - 2) WNfar C5\C 5R D f dR* Cm R f faH?I 

11. f( x ) = In-OSfcspT <iR* cm fam I 

1 + x 

H. c^tcspT cm t5c#is|>i< cetsifszr ^rt i 

/(®) = |o;|,W-5<a;<5 
sf) /(a;) = x + |a?|, —2 < x < 2 


’t) /(*) 


J - L , Wx^O 
x 

0, Wx = 0 


*8. (FFQTtt2 2x • 2*'" 1 = 64 • • • (i) ^ 6* ■ —- = 72 ■■■ (»*) 

O 

(*) 'Q (m) x 'S y w fafal$ ^ra«T ->i5]<MC e t ^Rt i 
st) *tt5$ ^ i 

*f) x 'Q y ^<r "stlR ^ C^tR & x 5 ' 5 C'st^ ^tfitf^o ^tf?t (PPfr ^ (C^sttCT <il^CM 

<PFf«f 90°) Wt b'yfrflt ^ttw Rt ^SN ^RT iRT WR 'Q fc# 
1^f?I i 

i8. CffQTTt y = 2 X 

^) 2PT3 *PK*Plfl>? <<R* cm fa# ?RT i 

St) 'SFfHlfifa <.«is|fi>i£| 'oi'wp ‘1 W i£)^ i£RT faf^HSj^t 1%s| i 

’t) ' ? Ft\*HfM ft*t%© ' 5 Ft\*Pt lR*f?t <PW <^lf& i£R>-i£T^ 1%»Tt '®t 1^^ e t ^RT iR? 1%*tf^» 
^FK*P#^ C«T#3t ssjfa I 

Xt. f(x) = 3 2x+2 <*R* g(x) = 27 x+1 

^) f{x) 4RT CvSfcspt faPfa ^RtI 

sf) /(x) + p(x) = 36 ^.c«i, x <*R ' 5 IPT 1%^ ^RT i 

’t) q(x ) = ^.C®1, q(x) <*R (?T*lfp3J ' 0 |'sq>*l <PC3 ^Nf53f (?fW C'alCW'i <*R? Cm 

/(*) 

f^*f?t I 


*o*1r 







1^*1% (Binomial Expansion) 

ftepiffifter <nft<r ^<#) ctw, torn, »fr, *w, ^ uhuimi 

<j#©t <2ite mPr ?iPt?r ^© *t% f^r 4 <i c#i ^r c*$ 

(w ^r fafa 2mf*ii's toricto ^bt *\us i 4^ f^<# <nf*m ^» ^t 

■*i^ t%*r ^ c<iPt rc«i 1% siQ»?ii?) < pi'stH> -m ^n?f, ^©t <p^i 1 7 iT i n^ c i'©ic < ( 

^t ■*!% 'Stiff ^J3T SlteHR ■fffa 'SffWf WG+Icil WttW *llO©3 

t^*t% ?rtf*t?r ■sir <p?ti ^c<t i ^scff ^ <*rt -s ir (n < 8) 

^ i tefi> ffi^s tet%t w «<r w$ 

Ql'jjst <u<t$J<t '55^ CfffE> ‘ 5 1)h(.<pc«i?i Qi'g'st (Pascal's triangle) *lffffR® i ft*t*rt fftf*R 
jfrS *RtW ^«ltW *^W»W 

4 ^f*um c*iw tei%i - 

► I 

► *bl>it<M larpr <p?iffs «ff i 

► ■*q|'»lR<p R°*IJR 'Stiff H*# ^fat <Mt'© *IRCff i 

► n! 'Q n C r >4R ?m < P<tc x © *IR£ff i 

► Wtm TOST ’WOT ?RRR i 


ft<1% (1 + y) n 

5IM5I 5 tf^© fteffift’olff sll*1(.<P f%‘ s> i^t ■fflt*! (Binomials) i a + b, x — 

y, 1 + x, 1 - x 2 , a 2 - b 2 ^Wlf*t 'fflf 5 ! I ^Rlt (1 + y) 

4*R (l + y) (R* fff*i WF© (1 + y) W 35 ^ff^© «ftf% mffl *TR 

(1 + 2/) 2 , (1 + 2 /) 3 , (1 + 2 /) 4 , (1 + yf, ••• ^©Jifwi^rarwif^, 

(1 + y) 2 = (1 + y)( 1 + y) = 1 + 2y + y 2 

(1 + yf = (1 + y)( 1 + 2/) 2 = (1 + 2/)(l + 2y + y 2 ) = 1 + 3y + 3 y 2 + y 3 





^8 

stf&m -sitwr (1 + y) 4 , (1 + y) 5 , ■ ■ • ttw to w<r 1Ito 
(1 + y) <*ET ^5 *1% W <llv®C'® SlfaR tfR 55 ! W %q 'S >w*l J ll<.*t^ ^ I ^ i*R# 

R3W ^ *Tt£® (1 + y) <£RT wwlwl W (*# n) ^t '*1^' W»tf (1 + y) n 

•’i^.c'st^. f^N?! <hiI jt«<i ^(.< 1 1 n <^RT 0, 1, 2, 3, 4, • • • ^tfK »ik«is 

WQ ^iV*\ ^tMMT %iot «ITW i «*r»R 2l1iRl# W3T «H«IW to i 


n <*R "SIR 


•wot tow 


n = 0 

(i + y)° = 

i 

1 

n — 1 

(i + vY = 

l + y 

2 

n = 2 

(i + yf = 

1 + 2 y + y 2 

3 

n = 3 

(i + y) 3 = 

1 + 3y + 3y 2 + y 3 

4 

n = 4 

(i + y) 4 = 

1 + 4 y + 6y 2 + 4 y 3 + y 4 

5 

n = 5 

(1 + 2/) 5 = 

1 + 5 y + 10|/ 2 + 10y 3 + 5 y 4 + y 5 

6 


Ito ^ wmt (i + y ) n <o?r ton ton?® ws® 

toi 

^) (1 + y) n <£RT R^fsc,'® (n + 1) 7 I? 1 *lR s *R v ®ilc^. i W$fK ^1^® Rt *1^51 u>w *R 5 R , *lJt 
i^lto (Rl*t i 

1 *t) y Rf's <3fc^ ^.Ci) 1, 2, 3, • • • , n *t*F*s *ttCT I WtfK y <if?r R5® 

«MR«| C*fc$ n *IW C’ffeRR l 

%*fc?l?r SfasR* H*t% f^to® y <*TCT Rfoq <ik'»s '»ir’1c.<p Itto R^t (coefficient) to ^11 
1 C$ y to®*il < P<ic v ® I R^tt,c«ilc.«P RtWkR 'aiRsI *fl^, 


O 

II 

e 

i 

n — 1 

i i 

n = 2 

12 1 

CO 

II 

£ 

13 3 1 

II 

S 

1 4 6 4 1 

to 

II 

e 

1 5 10 10 5 1 


to +sc«n <R*R 4to Ri'Sjc.et^ *fR*f <PWC^ i ftto l^fto 

^ c<p|*H Blaise Pascal £l$R <w<i^R <p«*i i '®f^ Qi'sjetf/p *ljhc.<p<.«m Qi'g'st (Pascal's 
triangle) to 1 to**®** tok«u Wsl ^rcsts. f^rt toR fa^lvst'® 

tor tore toi 


*o*1r 





wjm io. 


Ql'SJ'st <SfcW 'Oll^l OT^Itfs *ft^ <£RT ^fsf 'Q WR f^ftW 1 I Ql'gt'stO 'SfWt^ 

ekwIB ftw $*te?Rr *$ft ^vm <srror i ftm wto ft^ft 

^ >TO§ ^fWT TO i 

n = 5 'Q n = 6 <^RT ®?*ij ft*t*tt '^^c s ll l*i*^f: 

n = 5 —> 1 5 10 10 5 1 



n = 6 —» 1 6 15 20 15 6 

.-. (1 + y) 5 = 1 + 5y + 10y 2 + 10y 3 + 5y 4 + y 5 

.-. (1 + y) 6 = 1 + 6y + 15y 2 + 20y 3 + 15y 4 + 6y 5 + y 6 

(1 + y) 7 = 1 + 7y + 21y 2 + 35y 3 + 35y 4 + 21y 5 + 7y 6 + y 7 


fo>l*KA4 mm ^8): 


(1 + V ) 8 = 

(1 + y) 9 = 
(1 + y) 10 = 


« i# '»h'TO 0*tUM wf% ^TO 'fWew 4Wfl> ^T®T i 

CTO wmt ^ (1 + y) 5 4<T fw*gfw WTO WTO (1 + y) 4 «£RT fi*gfw WHI 

wmm mwimi %t% to wro w^ wm $w ^to<j to wrt wsr i ^ 

WTOt (TO 5 5 'qsc , *1s W*1J 'smI^I f^ 5 # TOtl^fel? CWH«T t<is «p<u.'o ^ i ’bhc.^c*™ 

Qi'jj'st wl^rat <?f*tew *n^ H*# TOt’fpft 'Ww n *t*# cro wte^ 

wfa i wTsrat 4wfi> ^ipr ^fftewfww fR 5 ( n ^\ Rwo*il wf?r cwTO^ n ^ttw 


r *te F ?3' '0|<iHI(.*i^ TO ^PPlfww i vSil^rH^f '*tf^ n = 4 ^?I '»(.<( ’t^PR’^IJf ^.C<1 5 fi> i WtSRTf 
TOpr ffiofl® $TO i 

^In = 4, TO?*tJt 5 ft: T u T 2 , T 3 , T 4 , T 5 

TO?rTO#TTOt: 1, 4, 6, 4, 1 


5w>v© 51 <^T-*0*T Gstft 










- ■ c: 

4 x 3 x 2 x 1 
1 x 2 x 3 x 4 


4x3 

1x2 


4x3x2 

1x2x3 


= 4, arc* 


faTgSf CSlW *traw] 

ffef Ttism (n — 1, 2, 3, • • • 


i? I^sf %&?r c&fam 


n = 1 
n — 2 
n = 3 
n = 4 
n = 5 


FT 

r\ 

UJ 

UJ 


f 4 i 

f 4 i 

f 4 ] 

4 ) 

f 4 l 

UJ 

UJ 

UJ 

UJ 

UJ 


Qi'jjet (Stc^ V 0 ||a|<q| ^ post's, -q«ics *frf? (1 + y ) 4 <£RT R^ls* ^®t?T (T 2+ i) 
^ (1+y) 5 <flRT 'fsfa (T 2 + i) 'S'SlK (T 3 + i) *1^ Wt 


■'tWl Wt 


i ■>ihl«H'»lc<i (1 + y) n **RT 


W sT WHR ^RJ 'ilHIWl 1 

> c^rtM *rtf <*k?f ^mt *n^, 


i) *r (T r+1 ) <*ir w 


Ql'jet i 


^mt n = 5 


5x4x3 

1x2x3 


= ^ = 10 
1x2 

5\ _ 5 x 4 x 3 x 2 
4/ Ix2x3x4 


$cOtr 




*o*tr 


«rajra io. 






5x4x3x2xl 
5 J Ix2x3x4x5 
5 N 


= 1 


^o^ts J <if?r WM ^®ll ^n?f, 

/6\ _ 6 x (6 - 1) x (6 - 2) x (6 - 3) 
W ~~ 1 x 2 x 3 x 4 

7 ft^ e l'olc<i 'o|1^«q| Pile's 


5 x (5 - 1) x (5 - 2) 
1x2x3 




= 1 , 


= 1 


C) v, 

/n\ n x (n — 1) x (n — 2) • • • (n — r + 1) 

W _ Ix2x3x4---xr 

/4\ /4\ /A\ /A\ /A\ 

(i+ y)i uk + uK + uk + uk + [aY 

— 1 + Ay + 6y 2 + Ay 3 + y 4 

= 1 + 5 y + 10 y 2 + 10y 3 + 5 y 4 + y 5 
(1 + y) n «1RT 

( i+ »>-0 + (^ + 6V + (:V + - + (:y 


= 1 • y° + ny 1 + 


n(n — 1) 2 ra(w — l)(n — 2) 3 


1-2 


+ 


1-2-3 


y 3 + ■■■ + ! 


N „ „ n(n — 1) 9 n(n — l)(n — 2) „ 

(:l + y)" = l + ny + \ n J - y 2 + K , -V + 


1-2 


1-2-3 


+ y n 


(1 + Zx) 4 ^ i 


1 

1 1 
12 1 
13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 



« 1#9 


(1 + 3a;) 5 — 1 + 5 (3a;) + 10(3x) 2 + 10(3x) 3 + 5(3a;) 4 + l(3a;) 5 
= 1 + 15a; + 90a; 2 + 270a; 3 + 405a; 4 + 243a; 5 

(1 + 3a;) 5 = ^ (3a;) 0 + (3a;) 1 + $x) 2 + (3x) 3 + Q (3a;) 4 


% (l+3ar) 5 = 1+x(3»)+^|(3x) a +^|(3x) 8 + ^ fa )‘+l -(Sxf 

= 1 + 15a; + 90a; 2 + 270a: 3 + 405a; 4 + 243a: 5 
(1 - 3a:) 5 C* WI 




1 

1 1 
12 1 
13 3 1 

1 4 6 4 1 

1 5 10 10 5 1 


(1 - 3a:) 5 = 1 + 5(-3®) + 10(-3a;) 2 + 10(-3a:) 3 + 5(-3a:) 4 + l(-3x) 5 
= 1 - 15s + 90a: 2 - 270a: 3 + 405a: 4 - 243a: 5 


(1 - 3a;) 5 = (-3®)° + (-3a;) 1 + ^ 2 J (-3a;) 2 + \^j (-3x) 3 + (-3a;) 4 

+ ( 5) (_3l)5 

= 1 + j(-at) + ^(— 3 x ? + ^|(- 3*) 3 + 1 ■ 2 • 3 • 4 ( ~ 3:r)4 + 1 ' (- 31 ) 5 

= 1 - 15® + 90a; 2 - 270a: 3 + 405a: 4 - 243a; 5 

' 5 P®^T: (1 + 3a;) 5 ^ (1 - 3a;) 5 C 5 T ! «lt OT, fail's I 

Tfzm w,+, +,••• ^-sirwr 

I 


'*m: (1 + 2a; 2 ) 7 ^ (1 - 2a; 2 ) 7 <?F f¥fS i 


*o$1r 




wjt? Jo. 






©ttujj flpiv 


io.i 

f^# W (1 + y) 5 4?T Ptf?I Wi % 

(1-y) 5 ^^) (l + 2a;) 5 4?r1^f%Ptf?r^?n 

*. x 4K ’SltostT 'il^lW ^F) (1 + 4a;) 6 «t) (1 - 3a;) 7 <<RT «WT ^ *l*f 

O. (1 + a; 2 ) 8 <*RT R^l^l SN*f Wafl» *l*f fa# *** I % *Ml*M ^ TO (1.01) 8 «*RT 

"sit*? fafa^n 

8. x «<Rr 'ai^iw faate faifai^w.'si w fa# *|jf fa# ^ i 

^) (1 - 2a;) 5 «t) (1 + 3a;) 9 

(t. sfar tf?# *tw ft# w i [fatft ^t *ui»wm fags? «iRr 

MC4IMI ^ TO] 

*> (1-2- 2 ) 7 D (> + §)* D (i-^) 7 

fc. x 3 *|#©^) (1-x) 6 ^^) (1 + 2a;) 6 faf® ^i 


(x + t/) n R*^R> 


4 #% (i + ?/) n 4 <r ft*|ft to 'SiiwibHi TOft i ^ ## ^imr ft*# 

(a: + y) n Pic?) 'o|lc®ilt> # il <??)<) C*P*ftCT n t ) # )N < P I (x + y) n «fRT 

7 TtMl^ e l'5tW fafft •TtC 5 f *tftfFa I 


'SlNsI Wlft, 


(l + y)" = l + 






y 


n 


<4*ft (x + y) n = x(l + —) =x n (l + —) n 

x J x 



*o)1r 







$$$ i *w%r (i + y ) n iRr^yti 4*rn?r 

x ^o n (StCT 5 0 OTffl <P<ll $,G*JC^ i 'oilwl 5 t j p^, S|1% x 'Q y <flRT 
c«)M<P«i *llos* ^fsjH i «N*r x ^o n CPtift ^ ^ '*i4c*1«i *ft?T ^ 11W 

t^ < i^'s'oiw y »srer £f^fsr ’far ^ ^.«i c*fa *tw n i 

^‘1 <t. (x + yf (ft f^» ft* ^ ^0 (3 + 2x) 5 4?T fa# ^ i 

■^1*^: (x + yf = x 5 + ^ x 4 y + ^ z 3 y 2 + x 2 y 3 + X V 4 + V 5 


, t 4 5 • 4 o 2 5-4-3 2 , 5 • 4 • 3 • 2 4 ,. 

= x 5 + 5x 4 ?/ + —x y + 1 . 2 . 3 ^ y + 1 2 3 4 ^ + 27 

= x 5 + 5x 4 y + 10 x 3 y 2 + 10x 2 |/ 3 + 5xy A + y 5 

.-. fa# fail's (x + yf = x 5 + 5x 4 y + 10x 3 y 2 + 10x 2 y 3 + 5xy 4 + y 5 
x = 3 y = 2x 

(3 + 2x) 5 = 3 5 + 5 • 3 4 (2x) + 10 • 3 3 (2x) 2 + 10 • 3 2 (2x) 3 + 5 • 3(2x) 4 + (2x) 5 

= 243 + 810x + 1080x 2 + 720x 3 + 240x 4 + 32x 5 

.-. (3 + 2x) 5 = 243 + 810x + 1080x 2 + 720x 3 + 240x 4 + 32x 5 

fc. ^x + ^ (ft x «*RT 'SI^IW V$*f m <£|<R 

x ^ ^ i 

fa# ^im *#, 

( 1 \ 6 A M ,/l\ /6\ 4 / 1 \ 2 /6\ , / 1 \ 3 

[ x + ^l = ^ 6 + x 5 — + x 4 — + X 3 — +••• 

V x 2 J \1/ \x 2 J \2J \x z J \oJ \x z ) 

fi „ , 6-5 4 1 6-5-4 ,1 

= x 6 + 6x 3 H-x 4 —r H-x 3 — + • • • 

1-2 x 4 1-2-3 x 6 

= x 6 + 6x 3 + 15 + 20-^ H- 

x 6 

;. fa# fa|fa x 6 + 6x 3 + 15 + 20^ + • • • ^ x ^ *Hi 15 

X 

«i. x <<rt 'ei^ilw (2 -1) 7 W *l*f fa# 

ft *I % >lli>lWl (1.995) 7 *T*tfap #%fa#<F?TI 












^ ( 2 - f) 7 = *+( j ) j * (-|) + Q2 5 (- 5 )'+©* (-§) 


= 128 + 7-64 


(- 1 ) 


+ 


7-6 

1^2 


32 


(?) 


+ 


7-6-5 

1-2-3 


16 


~8j 


+ 


3 

+••• 


(2 - ? = 128 - 224a: + 168a: 2 - 70a: 3 + • • • 

- fTftefa (2 - |) 7 = 128 - 224a; + 168a: 2 - 70a; 3 + • • • 


2 - | = 1.995 | = 2 - 1.995 ^siTT? x = 0.01 

Z Z 

X = 0.01 ’fit 

( 2 - = 128 - 224 x (°- 01 ) +168 x (°- 01 ) 2 - 70 x (° 01 ) 3 + • • • 


^T, (1.995) 7 = 125.7767 ^P*ltw ^ ’tW) 

t^fsiK (1.995) 7 = 125.7767 


nl n C T •XRT'Sfff fttft 
ft cos vSil^sHt^ "3#: 

2 = 2 • 1, 6 = 3 • 2 • 1, 24 = 4 • 3 • 2 • 1, 120 = 5 • 4 • 3 • 2 • 1, • • • 

vbhftc<M ^itwr 2t^r*r 

*nfai 


2 = 2 • 1 = 2!, 6 = 3 • 2 • 1 = 3!, 24 = 4 • 3 • 2 • 1 = 4!, 120 = 5 • 4 • 3 • 2 • 1 = 5!, 


<4 , *R <pft: 


4! = 4 • 3 • 2 • 1 = 4 • (4 - 1) • (4 - 2) • (4 - 3) 

5! = 5 • 4 • 3 • 2 • 1 = 5 • (5 - 1) • (5 - 2) • (5 - 3) • (5 - 4) 


PHc'© n\ = n(n — l)(n —2)(n —3) • • - 3-2 -1 n\ 

(Factorial) n ^It ^ 1 3! <?F *WlSlft*lM I^T, 4! C+ *|v5T 

■^ri 


5 T J (* <pft: 

/5\ _ 5 • 4 • 3 _ 5 • 4 • 3 • 2 • 1 _ 5! _ 5! 

\3/ “ 1-2-3 “ (1 • 2 • 3) • (2 • 1) “ 3! x 2! “ 3! x (5 - 3)! 



'5T*0HI io. fw*# 


'7\ _ 7 • 6 • 5 • 4 _ 7-6-5-4-3-2-1 _ 7! _ 7! 

k AJ ~ 1 -2-3-4 “ (1 • 2 • 3 • 4) • (3 • 2 • 1) “ 4! x 3! “ 4! x (7 - 4)! 

. (' n \ = - - — - 


= n C r 


\r) r!(n — r)! 

CT £t^M ^?ft ^sf ^It, 


r) r\(n — r)\ 
/7\ 7! 


• n= 71 = r c 4 ^ f 5 1 = 51 

" ^ 4!(7 — 4)! 1^3J 3!(5 — 3)! 

^ = n C r , Q * n C r 'JIK ^ i 

■«■(;)-•«-(;)-■«••■■■£ 




_ nr^ _ 

- 77 . - 


n! n! 1 

n!(n — n)! n!(0)! 0! 


1 = ^, 0! = 1 

"5JW 


n! = n(n — l)(n — 2) • • ■ 3 ■ 2 • 1 


_ nr^ ns~* _ i 

U r , 1 


= n C r = 


r\{n — r)!’ \0 


= "Cn = 1 


= n C n = 1, 0! = 1 


f^# fcWBC® ^tsrat 


W n CL TOT 2W*t I 


(1 + ^ = 1+ B C7u/ + n C 2 y 2 + n C 3 Z/ 3 + • • • + n C r */ r + • • • + n C n y n 

. z, . — 1) 0 n(n — l)(n — 2) Q 

% (1 + y) n = 1 + ny + —-— -y 2 +-^-V + • • • + y n 


wf-'so, Sw>vs^ fc*r-*o*r cflf®r 






^08 




/, ^ n(n — 1) 9 n(n— l)(n — 2) ~ 

(1 + y) n = 1 + ny + , V +- , n 0 -- y + 


1-2 


1-2-3 


+ y n 


(x + y) n = x n + n C l x n ~ 1 y+ n C 2 x n ~ 2 y 2 + n C 3 x n ~' 3 y 3 + • • • + n C r x n ~ r y r 
+ •••+ n C n y n 

^ {x+y) n = x n +nx n ~ 1 y+ r ^ ^ -y+ n(n ~ ^ ~ % n-s y 3 + . . . +y n 



n <*RT 

(1 + y) n <4* *|5f (r +1) W *IW T r+ 1 = Q y r ^t, n C' r y r 

(x + y) n = x n + n C 1 x n ~ 1 y+ n C 2 x n ~ 2 y 2 + n C 3 x n ~ 3 y 3 + ■ ■ ■ + n C n y n 

•Jit <^ i „.\n _n i »-~n—1„. i W ( W — „n-2„.2 i n ( W — ^)( n — ^n-3„.3 i . „.n 

[x+yy* — x +nx y-\ -—- x y -\ -—- x y -\ -b y 

Z! o! 


*l*f (r + 1) TSU T r+ i 
br. - -b^ <?F f^o W l 


= x n ~ r y r 


i c r x n ~ r y r wuct ( ”j n c r 


=x 5 + ^*5-1 (-^ + 8 Cb® 5 - 2 ^-^ + 5 C 3 ^ 5 - 3 f-i 

4 / , \ 5 


nr 


x 4 


+^ (-i) + (-y ■ 


, r 4 1 5-4,1 5-4-3 2 1 5 • 4 • 3 • 2 1 1 

x 2 1-2 x 4 1-2-3 x 6 1 • 2 • 3 • 4 x 8 a; 10 

, r o 10 10 5 1 

— x — 5x H-j H— -Jq 

x x 4 x' x iU 


$cOtr 




*oStr 


^rajRr io. 


fc. [ 2x 2 - 


'5TSlt*fl s T: f^*t% <PW, [ 2x 2 — 


= (2x 2 ) 8 + 8 C 1 (2 x 2 ) 7 + 8C 2 (2x 2 ) 6 (-i_y+ 8 c 3 ( 2 x 2 ) 5 (-± 


2 8 -x 


ifi n n7 ia 1 8-7 19 1 8-7-6 in 1 

16 - 8 • 2 7 • x 14 • — + —— • 2 6 • x 12 • —r - - - - • 2 5 - x 10 • — + • • • 

x 2 1 • 2 x 4 1 • 2 • 3 x 6 


x 2 1 • 2 x 4 1 • 2 • 3 x 6 

- 256x 16 - 1024x 12 + 1792x 8 - 1792x 4 + • • • 

>o. (k - |) 7 R^Rxl fc 3 «fl*560 

A; = 1 ^pr, l>l^f ^ <#<s Ra^vs i 
*0 x »*rcr ' 5 H 7 t R'R ^ i 

’t) Rifat's X 3 Wf X 5 <*RT Wft 15 A: W i 


fc = l ^pr, (l -1) 7 


„ x f • 0 X 

7-1- 

3 1-2 9 


"V 3/ V 3> 

7-6 x 2 7-6-5 x 3 


Z) + 


^K) 3 + 


1-2-3 27 


7 x 7x 2 35x 3 

_ ~3~ + _ 3 27 r + ‘" 


«0 ft<# 

(A ;-|) 7 = fc 7 + 7 C 1 A: 6 (-|)+ 7 C 2 k 6 {- 1) 2 + 7 C 3 k 4 

+ w( _§ )W( _ f) v.. 

>7 rrlfi x 7-6.= x 2 7-6-5 i4 X 3 

= k 7 -7k 6 -h-A 5 -A 4 - 

31-2 9 1-2-3 27 


, 7-6 -5 - 4,3 x 4 7 • 6 • 5 • 4 • 3 2 
+ l-2-3-4 fc ’81 1 ■ 2 • 3•4•5^ 


, 7 7x Ifi 7x 2 , - 35x 3 l4 35x 4 

= k7 -Y' k + ^' k ~^r- k + ^r 


7x 5 



&a>\9<7 


it 3 ^- 

81 

*1'®vnvs, = 560 ^f, x 4 = 560 X 81 ^t, x 4 = 1296 

81 35 

.'. x = 6 

*1) $N> fc*lwwi ^A: — —^ »£Rr R^Ris *11^, 

(. x\ 7 l7 lx fi 7x 2 . 35a; 3 35a; 4 lx 5 l2 

(*-s) =‘-r l+ T^-¥' l+ ¥' f -i' ?+ 

_ 35/r 4 —7A: 2 

a; 3 4<T 27 ^ a; 5 «*TCT Wt 

—35/c 4 7A: 2 A; 4 27 x 7 x 15 _ , 2 , 

^ - 8T X 15 ^ ^ ^’*= = 1 

.-. k = \ 




*. (1 + 2a; + x 2 ) 3 4<T R^feOo- 

(i) 4 (ii) ^ 6a; 

fas* <?Pt=# ?lf^? 


(m) C*fa *1*1 a; 6 


^0 i, ii 


*, m 


*1) ii, Hi 


^T) i, ii 'Q Hi 


^a; + —^ , n t'Srlvb i ^ vsSU C^tW 'Q vs ^ SfCSf^ S'Q* ^tt'Q i 


(r + 1) ’I'iR x <lRp® ^C®1 r ^ ' s Tt s T <pva? 

o «r) £ *0 

Z 

O. n = 4 ^t®T, *t*f W? 

4 *t) 4a; 4 

X 

8. (a; + 2 /) 5 -<^RT R^lvscvo ^®T: 

5,10,10,5 *0 1 

«0 10,5,5,10 1 

fr. (1 - x ) ( X + |) 8 x «SRT w 


2n 


*0 1,5,10,10,5,1 
*) 1 , 2 , 3 , 3 , 2,1 





*o$1r 


io. 

-l 




0 5 


*t) 3 


'to. f:r 2 + -^J R^l'sc.'® x '5$ *l*r 4 ^'»? 

V) 4 * ' «t) 6 «t) 8 


*) 


<0 


P) 

S. (a? + y) 4 wt#r ^rtwlw *lft- 

4 

14 1 

15 5 1 

1 6 10 6 1 

2 

2 3 2 

15 5 2 

2 7 10 7 2 




o 


*0 


^0 


l 

12 1 
13 3 1 

1 4 6 4 1 

6 

6 12 6 

6 18 18 6 
6 24 36 24 6 


V. 9{&m CTO f^5 <F?T: 

(2 + x 2 ) 5 


«) 


--V 

2x ) 


h. fiwi® R^R)>iijc4><i sm *l*r f^^frr ^ i / . 5 

*) (2 + 3x) 6 <0 (4--J 

10. = r — 96x + sx 2 H- 3,C®1, p , r s <*RT 'STH ^ i 

11. ^1 + ^ <^T?T Ri^Fs^ x 3 <4RT ^R’t I 

i*. x <*rt to?t wi^im (2 + 1) 6 x 3 *tw w 1 
(1.9975) 6 ^ 'STt^T ^t?T ^ »I¥sMwi 
iO. fa# ^Wtl ^ TO (1.99) 5 Ww ^ *tw fafa ^ 1 

i8. (l + 0 n *tW?f wt *lw?r W I n 'SIH fafa 

^ 1 *tw*Bf 'Q ■srapiw faf?i w 1 

id. ^) ^ 2k — <^RT R^Foos k 3 ^R’t 720 x 'iRT "SfR faf?I ^?T 1 


<0 x 2 + 


k \ 6 

- 1 4<T R^faW> 


X" 


<*T?T J iR , t 160 R0®1 k ^ ' s It*T faf?I ^ 1 


ifc. A = { 1 + x) 7 B = (1 - z) 8 

^) *tiPTCTOT<r fags? ^ to ,4 <*ra fagfa fafa ^ 1 



«1#9 




b ^ 'st? *t*fa© 1%^ 'to' «p«ii«p«i ?j^t? (0.99) 8 ^ 'sjm 

bit! i*lft<P ^fH *|W <p$ i 

«t) AB «fl?T x 7 <*TsT W RH?l ^ I 

{A + Bx) n 4<plb ^lf*11 

^) A = l,B = 2^n = 5^1 ^J|51WW<I t^^Sf ^ TO <nftft<I 

i 

*0 B = 3^ n = r^i R*^R><I rc 4 W 22680 ^ i A m 

i 

*t) ,4 = 2 £ = 1 TO «lPlfl>4 R*$R>« *IW « # *tTO Wt ^ ^ i n 

>5'?r ' 5 H I T ^ i 

ib-. oj, a 2 , a 3 a 4 (1 + x) n «<RT R^R>« Wlt& *I*T TO TO* ^©ITO Sim m 

PJ a l _j_ a 3 _ 202 

fll + &2 &3 + <24 &2 + &3 

i&. ^5 99 50 + 100 50 101 50 ? 


*o)1r 



'sr'ora ii 


'sulftF© (Coordinate Geometry) 


«T«lt 'Q WH? 3)'SHlRR><f> CT TO ^?T ^ 

Wlfif^ TO ’tf^s i ^ TO ftOTt edlfifo (Analytic Geometry) 

TOT9 *lRB'» I ^T5IW11^5 'SflWT TOT WRt fc©f?T WlftfTO 

<7^31 TO, Qi'j'st, &' 5 ' 5 'sr, fS ^5JI% fb3I SiTOt 'TO ^ i ^IWl 1^5 *ll's<.*is ’Jplt 
TOR TOft #t^r Rene Descartes (WxHCa TO <TRfF5) i WxHCaB smfea 
^jlf^f^ 4 $ TOTO (Coordinates) TO TOgTO TOTO (Cartesian 

Coordinates) TO i TOTO «blPll^ fagR 6 ! Wtftfc TO©% TOTO* 

f*r«? i ^ ws<m^©m> fissm®! wtfttw to£f to ■Jim i 


TOtem toi Rwftom wi totori toit TO?m tow 
wi# Tjp? Brfer c#^r 'siiwimi to toi TOrer*im mro 

ctoiwi *N% ^iiwmi TO to 4<r 

jiwb urn <frc? f^m ’kcto totcto? >i5)toi 1%<fom c#»m toji to 

to i ^w^it to ^ c<piwi 'st)iI>iR> < p fb3i '©i i wImi ^ , *fR»T <p^i to m i Sb>v©s 

cdRc.'s ^ m*<sph© R<)i toto <poi toi i ^mim c*tw f*W3ft?it - 


► ww <frio©% *m\mn TOtt TOit tot© *ttro i 

► TO^®) ^5fa# <ps<t© *hto i 

► >i<wtTO?r TOm TOtt TOjr tots *ttro i 

► TOim^ mftrot fafa tot© *ttroi 

► ^hicwp'si toct fascism w^«p«i fa# <?*<.'© *ttro i 

► mi^ frfa fafom mwi « Fg^bsm w^«p«i fa# ^m^© *nto i 

► faj'iiwm "sitwi Qi'get 'Q ovg'jfet ^i?^s ©oiRRxp '©iwpi <mo© i 

► Jifwt <?mta ^xs TOmi 


*80 jp?# 

<pk'©^ii ^IRt^ (Rectangular Cartesian 
Coordinates) 


ww TOtt cate cpfQTir to 55' t&Rw* R*iRv5m, to<j csrc^r, ^-4* 
R’tR'skt Rs ct <T*M<.®ra R*lf "5?f 3 <.'»k.<pr W 5 ! i ifl^R R*lR®ft 

4F®R «l'st«'is R*lR®ft TOt W®«T I <*R ®f°5*t ^PlWr ®RR*f® c<T*lcil R 5 ^ ?lR^ 
\di<i^v||^ R<fej^ c.<pH«i , oilc®ilt> # il <p<il i ?rawr 'm<5psr® c<plwi RPhS R*^ ^iR<p 
R4g*is eti) 4 'oiRp'o *I*Hsg^ w<f ^55® Rt*N> R 5 ^ ^9 WHT sIgsNi 1 

4<r ^f Rcro ^rr *rm *j<fitoR ^5R ?r<M<r*it ^ cror rr$ 

R^ sifto TOi 

ctot wi *tro<r *iwc<mh c^f to wrc^tt xox' yoy' 

XOX' (ft xW (x-axis), yoy' <3* y W (y-axis) C^fR 5 ^ 'O' C^ ^iR*^ (origin) 
■^Tf^i 



TO RR ^IWT «M»IWl R^ Pi % P R^ CTO XOX 1 ^RR, X TO 

YOY' WfR y TORT ^*fiT ^rw PM ^ P7V 1 ®tTO y TO TO P R^ 
W$ = NP = OM = x (ft P R^ ^Sf (abscissa) x (^-coordinate) TOf 1 

^>IHR x '55® P R^s ^T9 = MP = ON = y (ft P R**j^ C^lR (ordinate) y 
^hlwp (^/-coordinate) ^®IT 5TI 1 'JW 'Q C^lRw ^ ^«Tf ^ 1 ^®3T° Rft? p 

R^S ^IHI*I> < l s nc's y 'a(^* 'Q x 'o|'»P 55® P R 5 ^ ‘j ^'9 G<Jl4fl?T 'file'll x 'Q y 

RctRt TO P R 1 ^ P(x, y) Sl^Rs£iTO 

( X) y) <£ra>fi> «i>viostl® efefoR « R^®RR <?FlRlTO*tTOi 

®R x 7 ^ y '5^T (x, y) 'S (y, x) tRR R>q R*<j 1 J j's^k (^t <PC^ 

«fl^r «<i4»ih?i ®r^ c®im R 5 ^ ^ihi«^w ®rm®t<pm ^ 1 

R^R y ®f5^ TO «iTO ^Sf *RtW « TO TO®r ^5i ^«ttw TO 1 TOm R^R X 

TOH RTO «HTOf C^lR *RIW ^ R 55 «HTOf C^lR ^ e ltw TO I X TO«t C^lR 



Wjm ii. 'sulfal'i 




C^twr *HT3FF ^Sf « <7Plfi> ^t«ltw OX « OF >WH©4M 

1w «im^i ii^'eiw W5 ff «c^ ox'« of' ^iw?r whmim %?f 

sim*n 


<M^k ’fiw ^mr ws*r 

XOF, FOX', X'OF', F'OX 4$ 

'Stl’t f^5$ ^ I £jo»J<pfi>C<P 

(quadrant) ^Tt ^11 

XOF b^Mfc* 2m *rat ^?l r 

R's)n, ^©lii 'Q 'Fgsf 'Fg'offl *J^t i 
G<PlC*ll *®ll*llcW51 IB?? 'S|^lc?l 

WlH Rfoq &'$'»! c’t «rtW i 



R*^ (Distance between two points) 

WC *1 <pIB, P(x\,yi) Q(x2,1/2) '^IB ■»i*)'oc, a i ' 0 |<ipyt ^5 ij?JB F»s) R*»j 1 P « Q^S 

<Sfi?F X WRJ PM « QX ^iff% 1 ^frnrn P C«I? 7 P QN «w $*i?r m PP 

<*m pft 5 ^ = om - xi <*rc* p fa^sr 

C^ltB = MP = yi 1 

Q 'J'st = OX = x 2 'Q C^lfi> XQ = y 2 1 
fBar^F® ^imt * 11 $, 

PP = MX = ON -OM = x 2 -x 1 
QR = NQ-NR = NQ-MP = y 2 -yi 
q^lM, PQP f 3 T§W 

^ pq larges^ ^f^sf 1 ^nc*n?HCT?r r 
^pdft 

pq 2 = pp 2 + qp 2 

^t, PQ = ±y/FR 2 + QR? 

^T, PQ = ±y/{x 2 - xi ) 2 + (y 2 - 2/1) 2 

.-. Pft^^a Q PQ = VV2 - xi ) 2 + (2/2 - yi ) 2 

c ^5 ^ ^ <?TC^$ W 5 FF *lf^RT I 

«q^ linear g 1 ^ ^ p 

^t-vsi, S»vs^ ^-io'sr g#T 








QP = yj{x\ - ^) 2 + (yi - mP = \j(x 2 - ^i) 2 + ( 2/2 - yi) 2 

pg = gpi 

p "5^® gR^^t q p 1 

pg = V (*2 - *i) 2 + (y 2 - yi) 2 = QP 

i. SflR*^ (0,0) W >|V|V4)W ^SFlto t*IM>IWl fi*5 P(x, y) «*RT ^ 

pq = v^(* - °) 2 + ( 2 / - o) 2 = v^ 2 + y 2 


i. ( 1 , 1 ) «<rc* ( 2 , 2 ) R *5 $fl> 
5IW[ fi>to ^RI I "SWJ^t ^5 fafa ^RTI 

«#, P(l, 1) «*R* Q(2,2) 2Hr3 1 

to, xy fi^nnw 1Bto 

pg = y/(x 2 - ^l) 2 + ( 2/2 - 2 / 1) 2 
= V (2 - l ) 2 + (2 - l ) 2 
= x/1 2 + l 2 

= vm = 


y 



*. yiR** 0(0, 0 ) <*rr Wr R*5 
P(3, 0) 'G g(0, 3) f^f^s ^ 1 £|<.'sj<.<ps 
■ 5I*0^t ^5 1 faff <p<ic«i CT 

Wtf^fw 1 m 'oilwp'® ^ ^ ^ 1% 4^° C3H? 

R*5 Fs»lfi>3 ^IWT tfHtFTt '5pTt 1 

^ OP = V(3 - 0) 2 + (0 - 0) 2 
= a/3 2 + 0 2 = V& = 3 «*T^ 

W* OQ = y/{0 - 0) 2 + (3 - 0) 2 
= VO 2 + 3 2 = a/3 2 = 3 
^ PQ = V(3 - 0) 2 + (0 - 3) 2 
= \/9T9 = y/l8 = 3a/2 4W 
wtftto to^ ?mr w$4\% «<rt ^ 

^tf OP OQ «<RT fcf*jj 1 


Y 













msmu 

■ HR 

■HI 




in 


■hJI 

IK 

IRQ 

rBil 

asia 

Ml 

!■■ 









■1 

ni 

■■i 

■ HI 

Iff 

■ HI 

IK? 

■ HU 

im 

■ HI 

IK 

Wl 

■i'KM 

■■■1 
■ HH 


■ II 

■ HI 

■ Hi 

IHI 

■ HI 

■ 1^1 

BHH 












in 

in 





Y 


«. tocsf^ A(2, 0), 5(7,0) « 0(3,4) 1 Wt"l 

W«IH (Fruit'S 4^? 1ar§^ ^ 1 fa'jJ'Stfrs *|R%It *ifc Ww *41^ #'®1^ ( # 

^RT 1 


*o$tr 















*o*tr 




*8® 


xy A(2,0), 5(7,0) « 0(3,4) 

4?' <?NIM ^FlT i ABC %gC5R, 

AB ^IfsJ Wj = 7(7 - 2) 2 + (0 - 0) 2 
= \/52 = 5 

BC ft# = 7(3 - 7) 2 + (4 - 0) 2 
= 7(-4) 2 + 4 2 = 716 + 16 = 4\/2 W 
AO ^ = 7(3 - 2) 2 + (4 - 0) 2 

= VI 2 + 42 = y/Vt 

0l's?*fl>4 <#%IT = (AB + BC + AC) 
faro 

= (5 + 472 + \/l7) = 14.77996 

(SfRT) 



fcnl*<N 8. WHS <R, (0,-1), (-2,3), (6,7) ^ (8,3) 4^ ^ItWtWR 

■sh# ■^4R*»a[i 


-sr?T^#, A(0, —1), £(-2,3), 0(6,7) <*R? £(8,3) £tw 1 xy 

ifJ'CFR ^SR^fR t^Hlwl '5^Tf I 


AD ^ fcNj = 7(—2 — O) 2 + (3 — (—l)) 2 
= y/(- 2)2 + (4)2 = 74 + 16 = 2a/ 5 W 
OD ^IfST '(m = \f (8 - 6)2 + (3 - 7)2 
= 74 + 16 = 2a/5 W 
.-. AB frNj = CD Rlfff 

AD ^5?r frNj = 7(8 - 0)2 + (3 - (—l)) 2 
= 782 + 42 = 780 = 475 W 
BC ^IfJT Wr = 7(6 - (-2))2 + (7 - 3)2 
= 782 + 42 = 780 = 475 4W 
.-. AD = BC frNj 

<^j[G"ih frNj 1 

^tt *rm, adod <*r# i 


y 



BD Wfa frrW = 7(8 - (-2)) 2 + (3 - 3)2 = 7l0 2 + (O) 2 = TlOO = 10 


BD 2 = 100, AB 2 = (275) 2 = 20, AD 2 = (475) 2 = 80 


AB 2 + AD 2 = 20 + 80 = 100 = BD 2 


%WtJ ^tf ADD 4<R /.BAD WFM 1 4 

W ^ft C*f, ABCD i*RFfi> ^IWRl 1 




i3t(>bsj * 1^5 


*88 


<t. CW CT, (-3, -3), (0,0) 'Q (3,3) fa# RtRt CRtRt Isj^Sf M% RRt 

rirrti 


RRtRR: *#, A(-3,-3), 5(0,0) « (7(3,3) £R3 i xy Wf ^IRR ^SFPRR 

CRRtCRt RCRf i 


^mr «m»iwi Ri'gow ^ ri^r ^»R Rtf ww r^si *tcrR^ A5C 4R*ft 

larg^ 4R* AB, BC « AC 4R 1^#Rtf i 


A5 RtfR (WJ = y/(0 - (-3)) 2 + (0 - (-3)) 2 
= \/3 2 + 3 2 = Vfe = 3 a/2 4W 
BC RtfR frtRI = 7(3 - 0) 2 + (3 - 0) 2 
= V3 2 + 3 2 = VlS = SV2 4W 
AC RtfR frRj = v^(3 + 3) 2 + (3 + 3) 2 
= V72 - 6y/2 4RR 

n AB + BC = 3V2 + 3\/2 = 6y/2 = AC 
Jiaifij <jlfS I ^5Rt? 4RR 
RtRt c<plwl Qi'Sj'sr R&RR^RRRi 
'SJRR xy RRWI ^R*RR CRCR RRt RtR CR 
T^>lf5 ( 3<P* RRRtR^TtR WRR <PW <4R\ iflCIR qRI 
C<plwl fapjj'Sf R&RR^RRRl 



♦ 

Y 


ii.i 

i. SjfvsWWl £fR3 R^JR©) IjRf lR«fR R>R I 

*) (2,3) « (4,6) «) (-3,7) « (-7,3) 

R) (a, 6) 'Q (6, a) R) (0,0) 'Q (sin0, cos#) 

*> (-HBB 

*. <£&$ RRTO A(2, -4), 5(—4,4) « C(3,3) i R'g'SrfD W®FR RR 

4R? effort's CR, 4ffi> 4Rsfi> RRf^Rtf Ql'get I 

O. A(2,5), B{- 1,1) « C(2,1) 4Rfi> Rl'SOSrcl %tRR i ^51«1R RR 4R? CRRT'G 

CR 4$ 4R5fi> RRtR# Isi^Sf I 


8. A(l, 2), 5(-3,5) « C(5, -1) lR^3R RtRt Rl^Sf R&R RRt RtR fiRT RR$ RRI 
fr. ^#5 CRW (-5,5) « (5, Jfe) f^RR RRijRRat RtR k <4R RtR l^tfR RR i 





*o$1r 






fc. CT, A{ 2,2), 5(-2, -2) <£R? C(-2 V5,2^3) Wl* fa'fcOW 1 

<*RT *lf^fNt fat *f»lfll4 <#<s 4* i 


S. 


CT, A{- 5,0), 5(5,0), <7(5,5) « 5(-5,5) 



I 


V. A(-2,-l), 5(5,4), (7(6,7) 5(—1,2) TOlt slfos »g£erfl> qtyl'eft* 


&. A(10,5), 5(7,6), <7(-3,5) f^fljPIfa TOF 5(3, -2) «£RT *MtbM 
'Q C4fafi> ^ft? 

io. 5(a;,y) fi®5 C«K4 y *j?T9 Q(3,2) ^9 WTi £ftH 4* CT, 

y 2 — Ay — 6x + 13 = 01 

ABC fogOW A(2, -1), 5(—4,2), <7(2,5) i Wit AD 

■sit*? i 


C^ 3 RP®T (Area of triangles) 


«il»ml Wlft, f^ 5 # i£r^ -»ni®iuH1?f ^ <pso®i ^ R^c<p ''i<Fi«r<lt 

<?Ift <poo<n t£T4fi> fang'StPTOI *It?T i ^ *q|^osw <£R? R>*i '95® 

*nc?r i 4$ ^rrsm <£&$ m\ Tgm «c4iwi Qi^ow ^?r frNi fata ^nwi 
cw*m fafa wr ^ i 44^ nsm wwiwi fapr 

cw cw *m fafa 4^8 wt 1 wfe 

<1^%It (<il$»jc!»ita lic'ws ^IfsT tnc<5<i "sitwr CTOFM fafo'4?R' 1 c<ic<plc«il fa'j'st 

CTHIffe* ^ffal fata <fl$ *Nf% ^fK ^IfJT fata "stfWT WR 

fafa ^sf» 1 *ta ^far cwt faffa 4ita 1 wt taw ^rr 

■#r ft# wrt «itc4 'ok<.«i'Q fafcs ^ 1 ^ 

■sitwr ISi'j'st ^t wisw <p«c<ii 1 

*N% y ^r ^Kic^ cwr l^f? 


cwi ^at: ’fl^ ta A5C <£wfl» lar^f 

i4(*i,yi), B(x 2 ,y 2 ) « C(x 3 ,y 3 ) 1%^ AB,BC « CA Ql'gtSrH l^ 5 # 

^i ^9 t^fel? ?JG2RJ *IW^ AB,BC « CA ^?T ^ Wi CWI: 







A# to# c *rc?r 

C = y /(xi - a ; 2 ) 2 + (2/1 - ?/ 2) 2 
BC <11^ fc'T'ft a 
a - V(rc 2 - x 3 ) 2 + (2/2 - J/3) 2 
AC ^IfjJ &# b 

b = y /(rci - x 3 ) 2 + (yi - y 3 ) 2 


Qj^'SrfD^ < ^%rf 2s *rc?r 
2s = a + b + c ^ 

WfK s = -(a + b + c) 4^, s ^lt Qi'jc.'sra wfa 5 1 

Zi 

^rat s ^ a,b,c «*RT *TltoJ >1^5$ Mt4lMl fa&m t*M*M tor W5 *l#i 


Y 



Y' 


Qi'jjer c^csrt f»t’*f«m ^ar 

IsrgSf ABC «W AB ^sr frNj c, BC frNj a CA fr# b 
2s A ABC aRT • n /s(s-o)(s-6)(s-c) A< <21% 

^ ifi7 'srctn stow cFfQTit 1 tot%r stot«tfi> <7nw to 1] 

tots -sitwi ^s% ^tr 1 

®to%T: tos fa'gMW wr to?i?r to?r ^3T ^ mm 

^m\ 4srnw «c4iwi fa'gwwi c*m«m to?r ^ 1 

$HK<H fc. «<Rsfl> R^Cftil toft A(2,5), £(-l, 1) « C(2,1) 1 lilSWflhr «*to*ffc 

<.»ili5|»|fi> f&sr %s c£)^ ^If^tsit 'Q ^1^ ^tC^?"sit*OCsr c^«p«i fafa m 1 Qj's?'srfD C^W 

Qi'gst f53T (jfc^ ^iKI'Sr W (£1^ W m 1 


^toWW: tor Qj'sj'stfS-sq to 1 


*o) 1 r 



WJRl ii. 'sulftfo 




AB ^ frNj, c = y/(-l - 2) 2 + (1 - 5) 2 

= V9+ 16 = 5 y 

BC ^tp &#, a = ^/(2 + l) 2 + (1 - l) 2 | | | | I | | | | | | | 

= v / 9 + 0 = 3 t 3 < P < P 

i4C ^ 6 = ^/(2 - 2) 2 + (1 - 5) 2 c/ f 

— VO + 16 = 4 W —Jii-T f) ^ 

s = ^(a + & + c) = ^(3 + 4 + 5) %ZZ\ “"* 

12 

= — = 6 

2 illlllllllll' 

WW=Vs(s - a)(s - 6)(s - c) 

= ^6(6 - 3)(6 - 4)(6 - 5) 

= V6 x 3 x 2 x 1 r 

= V6 x 6 = 6 4 < p < p 

far cro<r ^ fags? i fc*Mfero?r 4fi> 

>w.08t$ srow ^ i 

AB 2 = C 2 = 5 2 = 25, BC 2 = a 2 = 3 2 = 9, CA 2 = b 2 = 4 2 = 16 

.-. BC 2 + CA 2 = 9 + 16 = 25 = AB 2 

:. ABC 4^ l3Tpf i AB « ZACB TOM i 

toiHHH S. i4(2, -4), B(-4,4) ^ <7(3,3) Rl'gWtil i Qj^'StfD 

^ ^1^ fcNj I^BET "5lt*0C5I ^ I faf CffC^t fZTg^ffa Pit'S ^ 

^ CENT'S i 


y 
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Y 


larg^rfa fat ^iNn ■5^ 1 


■a 

o 

*Y 


AB = c= y/(-4 - 2) 2 + (4 - (—4)) 2 

= V36 + 64 = VlOO = 10 

BC = a= v'(3-(-4)) 2 + (3 — 4) 2 

= V49 + 1 = V50 - 5\/2 W 

CA = b = \f (2 - 3) 2 + (-4 - 3) 2 

= VI + 49 = V50 = 5V2 

s = h a + b + c) = £(10 + 5V2 + 5V2) 
z z 

= 5 + 5 V2 


y 



.-. CWl = ^(s- a)( S -6)( S - c) W 





*8* 


= y/(5 + 5 v / 2)(5 + 5%/2 - 10)(5 + 572 - 5v^)(5 + 572 - 5y/2) 

= ^/(5 + 5v^)(5v^ - 5) • 5 • 5 
= 5^/(5 + 5v^)(5V2-5) 

= 5^/(5>/2) 2 — 5 2 = 5V50 - 25 = 5725 W = 25 

2HrS fa'fc'Stfl* «iRsfl> wfal* f^Sf i BC = CA = 5\/2 4W i 'spffc, 
" 3 r s n«T i 

AB 2 = 10 2 = 100 

BC 2 + CA 2 = (5V2) 2 + (5V2) 2 = 50 + 50 = 100 
.*. AB 2 = BC 2 + CA 2 

A ABC Qi'j'st i 

^NK A ABC IsTjj'Sf i 

vSnl^sM V. Qi'gt'sts >1(-2,0),B(5,0) 4^? C( 1,4) i 2losj<pfi> 

frNj ^ 1ars$tft?r (,«*)»(£) <p»i fafa ^ i 


ffrZj (Fpsffalt ^C«lT i 


AB = c = 7(5 - (—2)) 2 + (0 - 0) 2 

= 749 = 7 '^■‘P 

BC = a= 7(1 - 5) 2 + (4 - 0) 2 

= 7l6~+16 = 472 W 

CA = b= 7(-2 - l) 2 + (0 - 4) 2 

— 79 + 16 = 5 

s = — (a + 6 + c) = — (7 + 472 + 5) 
= 1(12 + 472) = 6 + 272 4W 

z 



.-. C«M*H = 7s(s-a)(s-6)(s-c) 4W 


= y /(6 + 2 V ^)(6 + 272 - 7)(6 + 272 - 472)(6 + 272 - 5 ) 

= y ^(6 + 272)(272 - 1)(6 - 272 )( 2 v ^ + 1 ) it 


*o*1r 




Wjm ii. 'sulfal'i 


*8b 


= ^/(6 +272) (6-272) (272 + 1) (272- 1) ^4 

= yj (6 2 - (2v^) 2 )((2v^) 2 - l 2 ) = 728-7 = 14 ^4 

i£T^fi> fWRlf Ri'j'st i '^fa e t <*T?T <.<plc*il ^ c<plc.*il ^ST ^ i 

®l^il: CT fa# ^BfWdRT WH fa# ^ ^ ^fiT ^R^T%, $?# »|i|fal$ « 
fawitf i <£| <1# ^R?0 8lC®H>fl> Ql'gtw (WM 

fa# »1'«<I 3.C3C?. I '8(*13 C*JC<HC+ Ql'gC.’StS CTM'S $<P i£)<P^'»|(.<l CTiilW fa# <P*ll ^<1 I 

^%!%s <£i wst +«<# to^ wr whs wnt sim*r i 

^‘1 b. 4<l# by##* bl<# %f^«tww A(l, 0), B(0,1), C(-1,0) 4^D(0,-1) i 

OW 8 ^* fi>3f ^S#s i£|^ c<jc<plc»ll ^ 'Q Wf?T fa4to "Sltwr <£RT C^3PM fa# WI 


to4 to fa*j *h^prt ■sitwr adcd <?r«ttM i ad, bc, cd 

DA 'bt?# AC 'S BD &'5'g'stfi>s ijtfa ^41 


7$%AB = c= y/(l - 0) 2 + (0 - l) 2 

= vTTl = 72 W 

^BC = a= 7(0 + l) 2 + (1 - 0) 2 

= VTTl = 72 4W 

^4 AC = b = 7(1 + l) 2 + (0 - 0) 2 

= V¥ - 2 

^%CD = 7(-l-0) 2 + (0 + l) 2 = 72 
DA = 7(0 - l) 2 + (-1 - 0) 2 = 72 4^p 
<7f*rt W, AB = BC = CD = DA = y/2 

(£)^S 

• O'j'g's# <£T3# <r4 I 



4*R, AB 2 + BC 2 = (72 ) 2 + (72 ) 2 = 2 + 2 = 4 = AC 2 


• &'j'5'st[5 i£)^# <i4c s P>fl i 


ABCD «fl?T WR = 2x tow ADC* <fl* WMi 


4?T <#%IT, 2s = AB + BC + CA = 72 + 72 + 2 = 2 + 272 
s = 1(2 + 272) = 1 + 72 

Z 

.*. to®f ABC ^ = 7(s(s - a)(s - b)(s - c) ^4 W 

= ^(1 + 72)(1 +v^-V^)(l + V^-2)(l + v^- 72) 

= ^/(72 + 1) • 1 • (72 - 1) • 1 ^4 diww 

Sdovo^i w-ioir csPT 




^<tO &F53 

= \J (\/2) 2 - 1 R< 4R5R5 = y/2^1 R*f W = 1 R< 4W 

.*. ABCD bVj$W,«M «lRr WH = 2 x 1 R< W = 2 R< I 

"Sp^J: RC*fa RlfR fciRJW R< RSGT3 WM “'thSTIt 'Jim l RflW «*RT frmr « £|*4 R^mQ 

c^srm •it'est rir 1wwiwi cr^m fafer Rmt rir m i 

io. i4(-l, 1), 5(2, -1), (7(3,3) 4R* 5(1,6) RtRt «lfos b^$tfl5 R>ps?R R*ET 
<$r J2tf^f& Rtf 'Q ^r# r*?# frmi fR*fR r*r 4R? c^srfst fR«fR rjr i 

R^rntR: Ir 5 ^ *ttwm xy ^iwi abcd o'j'sfetfi; cfHRm Rt*rt 1 abcd d^'s^ 

Rtf AB = a = V3 2 + 2 2 = \/l3 4W 
Rtf BC = b = Vl 2 + 4 2 = VT7 
Rif (75 = d = >/2 2 + 3 2 = \/l3 4R5R* 

Rtf £U = e = V2 2 + 5 2 = \/29 
R*f AC = c = \/4 2 + 2 2 = v^O W 
AABC 4 2s = ci+&+c = (a/13+a/17+\/20) 

i£)RS^S 

= (3.6056 + 4.1231+4.4721) 4R5R* = 12.2008 

(flRS^S 

/. s — 6.1004 ^R^R 5 
AABC 4R CWR = y/ s (s-a)(s-b)(s-c) R< 4R*F 
= V6.1004 x 2.4948 x 1.9773 x 1.6283 R< 4R*F 
= V49.000 R< 4R5R* = 7R< 4R5 <f 
AACD 4 2s = c + d + e= {y/20 + \/l3 + \/29) 4R*F 
= (4.4721 + 3.6056 + 5.3852) 4R*F = 13.4629 4R*F 
.'. s = 6.7314 ^RSR* I 

AACD 4R C*M*M = ^s(s - a)(s - b)(s - c) R< W 
= V6.7315 x 2.591 x 3.1256 x 1.3460 R*f 4R5R5 
= V64.9744 R< 4R5R* = 7.9983 R< 

.*. ABCD CRR33R C^SIRsr = (7.000 + 7.998) R< 4R5R* 

= 14.998 R< 4R*F = 15 R*f ^R^ (£ltR) I 

■spSRJ: b^'Stft R< Rt RT RM^stw Rl RRR RR i 4 RRtRR iRRR *aH4lWH 

iSffRR CRSatRwf fR°fCR ^ ^t**^ RRWR I 


y 



*o$tr 









*oStr 




to. Wffi '*$Fm ^imsr >1(2, -3), 5(3,0), <7(0,1) D{- 1, -2) i 

C'i^'Q (?f, ABCD i 

*0 AC * BD tort ABCD 

’t) fifl's?'8t(.’*PW]<i "sitwr oWerfiSs ft'fa W i 


«t) R^®tCTO 
*TOWT: ABCD 


PTl^TH - : ABCD D'S'S'stlS 9 il'sc*i*i "SftWf ffNIM TOT i 

^) a, b, c, d *HH?OT >15,5(7, CD 4AI DA ^ 

ft# <fRt AC = e « <l*f BD = f i y 

a = yj (3 — 2) 2 + (0 + 3) 2 = Vl 2 + 3 2 = \/T0 

uiipL::: 

6 = ^(o - 3) 2 + (i - o) 2 = ^ = Vw : 

l£|W X'1~ ■ 

c=v fr7oj27f(Z23i)2 = v ^ 2 qp 32 "TT 7*1 < 

= \/Io 3s/ _— 

V1U MNN ,_ _pL_.Mj_ _ ^(2,3) 

d = V(2 + l) 2 + (-3 + 2) 2 = V32T12 
— x/IO 1 -1- 1 -, 1 -1 - 0- ZL 

(MS$a = b = c = d = Vld4i^ r 

.-. >1500 WT^t^fi 

«f) ^s< A<7 = e = ^/(O - 2) 2 + (1 + 3) 2 = V4 + 16 = v^O 

^^f5D = / = v/(-l - 3) 2 + (-2 - 0) 2 = y/A 2 + 2 2 = v^O W 

.-. <?r<ft *nc^ ac = bd ^f<k, 

AC 2 = (V20) 2 = 20 

AB 2 + BC 2 = (a/ 10) 2 + (\/i0) 2 = 10 + 10 = 20 = >1<7 2 
.-. ^NtFlKIC^ '0|^<il51 /.ABC 1 

.-. ABCD 1 

?t) -Buffer ABCD W M = 2x >15(7 C«M*M 

<4^ A ABC 4<T CTO 

1. . . x/10 + a/ 10 + v/20 2V^O + 2^5 ^ , /- 

s = 2^° + & + e ) =-2- = -2- = V 10 + 

.-. AABC 4<T CWP^T 
= y / s(s^7~^j(p7r5y(p7r~^y ^<p<p 








= yj (Vio + Vb)(VTO + \/5 - \/IO)(\/lO + V5 - >/I6)(Vl6 + V5 - V20) 

(£l<p<p 

= ^(Vl0 + v'5)-v / 5-V5-(>/i0- 

= ^5- ((v'lO) 2 - (v^) 2 ) = VST5 = 5 

>45(75 WH = 2 x 5 = 10 1 

■sp®^: ^St *h# >4555 CWH = (-v/lO) 2 = 10 W 1 

^ ■>iklc.«u c^app»r 

<3$ awfl> Q^t«wi 1 % 5 # ^fticsr *w.*$ Ri^ctohi 

CW*M W TO I MWlMl ^OW 'SfRT TOOTS «$»*0W 

cm»m w 1 tos^ cto ^ *Nf% ^ *ito ^t 1 to toft ^ott suro 

#r to# *Pfir cwr ^r ^ to? #r fat^iTOH ^t cSImutoh 
^©I 3 OT ^ *Nfto wr tot TO* 1 <?rc^ c#«fa *to«f ^Nitw 

<TOt ^ *f 'StW ** 1 ^Ml^-sil ^CSf^ CTOT t^s ’I# 4*? i »T? 

w»o«p«i fafa <p^cvs *t# 1 ^ \§^?r *n 1 % ■pi^i^lcm TOff tot stcro* 1 
* *? tokto f^sf vs cwi fstfcro c#^ tout to 

TOT: 

Qi'Sj'sfwwm v*p«i«p»i Frlum ^TtTO* ^JST: *d%, A(x 1, yi), B(x 2, y2) TO? C{xz, 2/3) I^Tg^t 

abc to fa# %rfaj[ 1 faro faro toh* a,b^c *far *#m fa#5 fa<p 
>msfn?rt 1 



far c*TO snrot #, 

ABCDF TO CWM = Ol'gWW >45(7 TO WFI + UlPlfit4ll>lt%fl ACDF 
*fl?T C*M*M1 


= Jjtf’lfeiihwtfi ABEF TO w«4)«p«i + 3atf*lf®Kihw<i| BCDE TO w<M 1 


*0$br 





*o$1r 






*rR, 

Ol'Sj'SK.^ ABC C^3RF«T = ialfafetiihwifl ABEF ^ C^3FF«T + 1|lf*l(eKil»iw<fl 
BCDE WW - 3alfafa*Jl*IW4 ACDF 4<T C^aRFT I 

.-. fo'g'SttfM ABC «*RT CW 

= \ x (BE + AF) x EF + ^ x (CD + BE) xDE-\x (CD + AF) x DF 

Z Z Z 

= \ x (jfe + yi) X (*l-*2) + ^ X ( 2 fe + 2 fc) X (x 2 -x 3 )-^ X (2/3 + 2/1) X (X1-X3) 
= ^(*i 2 to + X2Vz + ^ 32/1 - x 2 yi - x 3 y 2 - x x y 3 ) 



w^llw ft<p \ *i*il' 9 i < p fttii ^ft'QTTt C 5 ^ x\y2 + x^y 3 + x 3 y\ 

^plwis R<p /X 1 d?» Rc^iw Rw *tt'STTt —x^yi — x 3 y^ — x\y 3 


A ABC4* C^3Rp®r = - 

Z 


Xi X2 x 3 Xi 
2/i 2/2 2/3 2/1 


'4 < p < p 


^*lt C*l 9 f^R>C'® C^3RP®r wwi 

*i X2 Xa Xl to fa® ^ i 

2/i 2/2 2/3 2/i 

A( 2,3), 5(5,6) <*RR C(-l,4) ^HRPl$ vlfiC I2|*0W C«WHM fafa W i 


A(2,3), 5(5,6) <*R* C(-l,4) %f 
^?r 4^ R<#vo %?P CT'QTTf ^ft i 


A ABC 4ft WR = - 

2 


5 -1 

6 4 


<j< 


'3 < jyp 

= ^(12 + 20 - 3 - 15 + 6 - 8) 4^ 

z 

= ^(12) = 6 W 









fa'Sjt'Srt 1^# %f A(l, 3), B{ 5,1) C( 3, r) 4<T CWp«t 4 <t< 
^<P<P ^.C®1 r ^ ^wl^J ’STt'PT^ <M l 


A(l, 3), B( 5,1) <7(3,r) %f ^t?f ft«Ml W 

AABC ^ 


115 3 1 
2 3 1 r 3 


lf)<p<p 


= J(1 + 5r + 9 - 15 - 3 - r) M <4^F 
z 

= \i^ r - 8) = (2r - 4 ) ^ 4W 
z 

8HPTO5, |(2r — 4)| = 4 


^t, ±(2r - 4) = 4 


^T, 2r - 4 = ±4 
2r = 0 At, 8 


.’. r = 0, 4 


%5?r fksf ABCD <*1^ i>' 8 ' 5 ®t i i>'Si'g'STTT5<q A(x 1 ,yi), B(x 2 ,y 2 ), 

C{x 3 , y 3 ), D(x a , y 4 ) « 4 B, C, D ^f®?T ft* ^1-fllM CT'STIT I 



ABCD iRT CWM = |2|'geft%fl ABC CWI + f3|'gw%fl ACD 


i£i?r c*iFm 


*o)1r 





'StqjRl ii. etJlIwFs 


Xl 

x 2 

*3 

«i 

1 

+ “ 

xi 

^3 

X 4 

Xl 

2/i 

2/2 

2/3 

2/1 

2 

2/1 

2/3 

2/4 

2/i 


= ^ (x 1 y 2 +x 2 y 3 +x 3 yi-x 2 yi-x 3 y 2 -x 1 y 3 )+^(x 1 y 3 +x 3 y A +x 4 yi-x 3 yi-x A y 3 -xiy A ) 
= \{x lV2 + x 2 y 3 + x 3 y 4 + x m - x 2 y , l - x 3 y 2 - x A y 3 - x m ) 

= i *> x * *» ^ ** 

2 ?/i 2/2 2/3 2/4 2/i 

<1sf3^Sf ABODE f53T) <£|?r *lf? A(xx, yi), B(x 2 , y 2 ), 

C(x 3 ,y 3 ), D(x A ,y A ) 'Q E(x 3 ,y 3 ) ^ ^5?T 

TO ABODE <4^ C^3R5«T Qi'get C^3f ABC , ACD 'Q ADE <fRT 
C*M*K*M »|V|fl3<| Wf i 


_ 1 

Xi 

£2 

£3 

2 

2/1 

2/2 

2/3 

t£|^ 


MWIMI 


Xl 4W 


ABODE 4<T 




^ 4 ^ 4 ), 


igfH sitror *^*#$5 


C(x 3 , yj) 


B(*2» ^ 2 ) 


£(* 5 . y 5 ) 


M*v ^l) 


■^1^: I>wstwwis C^3PP»r f^feRT ^Tt^tCTJ ^5^ <7^3[? C^SRM ^jU 


i8. A{ 1,4), B(-A, 3), C(l, -2) <*R* £>(4,0) 
WR ^ 1 


ABCD 









«1#9 


tofa to to t>^5W4 ABCD 4<f C*M*M = 


1-4 1 

4 3-2 


4 

0 


■^sf <£)<p<p 


= ^(3 + 8 + 0 + 16 + 16 - 3 + 8 - 0) 

Zi 

= i(48) 4W = 24 4W 


i. A(-2,0), 5(5,0) C( 1,4) ^Wsr AABC ^ ^ to[ I 

>15,5(7, CA frt^J AABC ^RT 1%*# ^?r i 
*1) Ql^'Stfl><| W»H fto W i 
toll 8|fot«Kifl ABC Ql'gWwl t*M*M tor W: 

^) >1(2,3), 5(5,6) <1R* C(-l, 4) «t) >1(5,2), 5(1,6) C(-2, -3) 

O. ct, A(l, 1), 5(4,4), (7(4,8) 5(1,5) faqfljFIt ^il^sto^ %f 

to 1 AC « 55 to toM**i WH -STTWl f^T 

*T“to <#*s tor ^ i 

8. A(-a, 0), 5(0, -a), <7(a, 0) <*R* 5(0, a) '^4RW> l*M*M W? 

<1. <FT%3 CT, A(0, -1), 5(—2,3), (7(6,7) <*R* 5(8,3) toflM 44# 
w(Q> %fi 4*to?rft# 44* C«M*W 

fc. *4T4T«F A(-2,1), 5(10,6) 4^* C(a, -6) i A5 = BC ^ a 4* 

vim>i*|$, to 41544 >iKiwj ot *ifos 44 cwi to 

<P31 

1. A, 5, C *4t4t«F 4414554 A(a, a +1), 5(-6, -3) 44* <7(5, -1) i AB 

44 frt4j AC 44 frtC'fa ■fltff ^®T a 44 4$t4J 4t4 44* A5C Ql'getfo 4^41 
<M I 

tr. to® C«M*M tor 4*4 [*M% * ^ 44]: 

*) (0,0), (-2,4), (6,4), (4,1) «) (1,4), (-4,3), (1, -2), (4,0) 

*0 (0,1), (-3,-3), (4,3), (5,1) 

fc. (7f%3 54, A(2, -3), 5(3,-1), (7(2,0), 5(-l,l) 44* 5(-2,-l) 'flHRWi 
◄fc'gOSH CW1 11 4< W i 





WJP ii. 'sulfal'i 


>o. b^O&R TOlfl» A( 3,4), 5(-4,2), C(6, -1) «<W D(p, 3) <*R* 

toffc© to* ^iMf&s i A5C5 b'jtffWnl WR %f5f >15(7 «flRT 
(,*»)»(£)*p(.«i3 ^c°i p <*r 'sft 5 ? ^?r i 


Ut®T (Gradient or slope of a straight line) 


*4Rt^ ^ ^sx*i?r spict R^rcR^fR tjpt <i«k.'» f% f^trr ^ upt 

Msrt c#^j ^iM^rr i ukpr « wtm ^ 

1% \®t ^ i *nMM«tr to[ to <?<m <?$ wibpn* 

wm<[ « % ^rprspir RfRnH to <iri^ ■sff tor i 

■'unwNT C4IWI R*»jc's PiPi's ^PT Rt C^f <R^ C^f fi*5JT ^Ri®^ to?R RWT 

l'»*iB ^Rt FiwPl's (R^rR'STfWT ’It^s Ri's^toS'qlwI&il^ir^iWi 4*Tft*T '©iRal 

cr*ir fR^tto© ^ ihmr ir^© TRro^rr to*r ^ ?rrr ^rr 

<R^ (^tl^i 


Upf (Gradient or slope) 


*ttF*R to AB *HMM®llfl> to mi I c^nf& 

A(2,3) « 5(6,7) # to 

toyitor C?Pflfi> rc W^TR *RNFP toR RKR 0 

<^n«i ^ ^ <?m ?m x 

rkr >15 1% torn ^>trr 

*lto*t i *$iRt«F wififto *m\ ab c<pir tjpt 

(gradient) m C^ 5 '©RR “'ifswIR <p<r ^frf%: 
RlC«iR tol^T 7-3 4 

TYl — - — - — — — 1 

rc *«rRtW<l *|R<W 6-2 4 



•Z 


.•. AB C*NR T»Pf, m — 1 


^TWR'P®, <4^ ^R«TC3*ft R*R >l(xi,|/i) 'Q 5(rr 2 , 2 / 2 ) to[ tor ^R <*RTUPT 

(m) C^^TPRT 


m = 


V2 - Vi 
x 2 — Xi 


rise 

run 


= -=— ^Rt 2l4»M <pw ^llR 4 1 

Ifc r 


RRsto^, c^n?rr R^rmr m\ x *ntw toR c^r«t 0 ^ upt m 

^C*1J Wti, m = tan^ i Boa AB C^*IR tw * 1^*1 wHR b|«1 m = 1 

^Nk, tan^ = 1 % 6 = 45° (««wfl» ^Wt c t) 1 
Tp^t-w), 5w>^ < 2 tf®T 



iSH>vs<7 




Y 



vsiksH $<t. ftcas slfowwi ft<>tl*Fs ^rat 

'fiiPwH’te ^umuM* u1»r i 

^) A(2,3) «*TO 5(3,6) 

«f) A'(2,l) <1R? £'(-1,4) 

*> ""•""-Srf^i"?" 3 

vg^t 4-1 

*0 a'b' c^rm ui*r = -s- = ——- 

Wt -1-2 



*l*^)il: AB C?T*lt?UM *RtW C^t«f i 

<*W$ CWF 4fi> *t%Ft<r OT A'B' m 4A* ^*SI C^M 4<Ffi> 

i 'qlwlMl CW* 'oiN^I ^ PHc*'© 'oiho'© *ftf?T OT, Ut®T *TCtW WT 

c^ir x *Rtw fwp?r ^tcsr ^*rt ^ ui»r ^«ttw wr <3r*it ^ 

® w*rt s htw fwi^ ^ c^m **prc?m i 


$**1* <?m ^rj *i>it4M wnjt*r1% wm to® ?i\$m <m Wit: 

$HK<sH ifc. A, £ <1R? (2,2),(5,2) <*R* (2,7) i 

wr AB 'Q AC C3*ff 'oi’*q»«i W i WT AB 'Q AC Ut®f f^fa W i 


*IO®3jta Wf A£ « AC CSNt <F?Jt Wit i 


*o$tr 



*o*tr 






f53I TfRi ot, AB GT^ft x 'oiws W*©3l®T 

«*RS AC CM y WRT i 

ab m = — ~ yi = = ? = o 

x 2 -x± 5-2 3 

AC C<Nm l»1»r to = — ~ yi ^ 

x 2 - xi 

*jlc<l «Tf, <p|*H Xi = x 2 = 2 x 2 — Xi = 0 i 
■#T X\ = x 2 'SM 15|«T <P3l ^ *Tt 
y 'OIW* *1»lhs<lh ^ I 

^It*lWs C^tM ^I^lt A(x u yi) * B(x 2 , y 2 ) 

to 'aifo^w ^®r m, 

S /2 s/i -rt S/i - y 2 , 

m = - % to = - ^TM a;i ^ x 2 

x 2 — xi xi - x 2 

^ i 


J 

. 








■< 


( 2 , 7 ) 






















r" 


" 













^f2. 

2 ) 


PfSJ 

.) 




















0 



- 






















































































7 


^ Xi = x 2 ^f, 'skc®! <3Nlfi> y 'oiws ^TSTHs^M ^sNfc x 'oiws ^*t?T ^ i 

3^*1 ®PT C?T*ff ^fa?T ^t 1 *tt^5t C^tt kR>l • > t'%i < 1 *1?I I ^ UkT I^Nlf <P5ll'Q *RJ I 


"sps^J: T5*tE3<T f&G5 AB C^tt?' c<)c.<plc*il R’^c.'s y — 2 <4^ AC C^*tt^ 

fojVS ^Sf x = 2 AB Wt 7 #^ c t y = 2 AC »M«ICiHfir 
x = 2\ 


totHdH tt. A(- 3,2) B(3, -2) %?l 

vsi^vi<mD c^im i3kr fa# i 

AB C^«tt? 'EM to '5^, 

_ S/2 S/i _ ^ _ 2 - (-2) _ 4 

m _ x 2 - rci _ ^t _ -3-3 _ -6 
2 

“ —3 

iJkr wsff ^QTim c^rtf& x wr *ntw fa?R 
tow 


















y 

iV. i4(l,-l), 5(2,2) <7(4, *) 

$ «£RT W? 

^wNH: ^PTOPt ^QTTf?l C^*IT^ 1>H i ^s^t° 

**m *1$, 

2 + 1 _ t-2 

2-1 _ 4-2 
_ 3 *-2 

% 1 ~ 2 
^T, t - 2 = 6 

^,* = 8 

* «*RT«H=T 81 

r 

*fc. A(i, 3«), B(t 2 ,2t), C(t - 2, t) 5(1,1) Wlfl> far faj1 A5 <*R* (75 
c^it ^ *m fafa w i 

CD C ^m m2 = r +^ = l^ 

cw$ A5 « (75 GW *WHs*ll«1, A5 « <75 C?T*M UH W ^T<k, mi = m 2 

_ 1 1 -i 

^t,-=- 

’1-* 3-t 

%(l-t) 2 = (3-t) 

% l-2t + t 2 = 3-t 
%t 2 -t-2 = 0 

%t = -i t = 2 

^r? t «*RT TOfiJ -1,2 

i. 2jfv©fD c**pwi A 'Q B faftlft ^m^iwW^r T>R <P3 i 

A(5, -2) <*R* 5(2,1) *0 A(3,5)<W5(-1,-1) 

«t) A(«, 0 »*W 5(* 2 , t) *) A(t, t + 1) B(3t, 5 1 + 1) 

i4(«,i), 5(2,4) ^ >rt=ri 



*o$1r 




*o$1r 


^*otn ii. suifaf® 


©. CW CT, 4(0, -3), P(4, -2) ^ <7(16,1) fax i 

8. ,4(1, -1), P(*, 2) <7(* 2 , < + 3) ^ t ^ i 

d. 4(3,3p) ^ B(A,p 2 + l)fa^^ CHte^ -1W\ p 

fc. ^ CT, 4(a, 0), B(0,6) ^ <7(1, 1) ' 5 TO«f TO,^ft- + 4 = l^*i 

a b 

S. 4(a, b), B(b, a) <7 Q, ^ ’PTOW ^PT SNM ^RT CT, o + 6 = 0 i 




*#, WTOPlt L 1^N» fax 4(3,4) «!R* P(5,7) fas ^#3^ TO i 

Rcds fRar wHilw OT^IcmI w 1 
^©i^r 4P *nMtir»ifir m, 

7-4 3 m 

mi = 533 = 2 ' (1) 
viw P(x, y) ’RWBPlt L «iRT%*RT 44>fi> R«^ l 

astern ap c?r*rm m, m 2 = ^4... ( 2 ) v 

x — 3 J 

1^8 4P 'Q 4P ^^eiW^lt^TlTU Swis T>H 
^PlHi 

mi = m 2 

^ | = |^| [(1) « (2) *lfe] 

^t, 3x — 9 = 2y — 8 
^t, 2y = 3x — 1 
% V = \x - ^ ... (3) 

TORT, PP C?T«rm UM, m 3 = 



7 -y 
5 — x'' 

AB ^ PB T3H ^f, 
m x = m 3 

RT, | = 4^ [(1) * (4) C«t^ *t$] 
2 5 — x 


( 4 ) 





^t, 15 - 3x = 14 - 2y 

^T, 2y + 15 = 3x + 14 

^T, 2y = 3x — 1 
^ 3 i /c . 

% y = ^ - 2 ■ - ( 5 ) 

(3) « (5) i *lSj)**M (3) (5) TO L *SRT 4>l0o% 

i ^TOT ffrtt TO >l»j)<M«4 (3) (5) * y ««RT *lfta?T s r ^ 4fi> 

(3<pfi> -»m«iw^lT RwH <pw i ^ 1^o j ic,* v rtR ^®il *It?f x y ^ i3<p*il'© ^rsfN^t ^tsrt 
^TC<Nt fTO*T TO i *|Si)4iM (3) (5) C$ £lTO TO 

3 1 

y = -x — - 
2 2 

y - 4 3 ^ y - 7 3 

--= - TO^T --= - 


x — 3 2 

wfK 1 

x-3 
_^._ y - 4 


a; — 5 2 

7-4 y - 7 7-4 

-TO^T --=- 

5 — 3 a; — 5 5 — 3 


Xi I run 


-—- = m ^sTOt -—- = rn 
x — 3 x — 5 

^rtTO^lM <i«il ^R5 ft1*R3 R*^ A(xi,yi) 5(x 2 ,y 2 ) c^lc*il 

'ai^pvjvo to, vsK(.«i TJl®T 

V 2 -yi [rise 1 

m =- - ^1 -=r- 

^2 — |_™ n J ^jBt 

<TO* % >I<WMTO TO»% ^ifwt TO 

y yi /r»\ y 2/2 

—— = ro...(6)^T, —— =m...(7) 

X — Xi X — X 2 

(6) TO *lft 

y-yi= m(x - Xi)... (8) 

>I^1<H 6 1 (7) TO *1$, 
y - y 2 = m(a; - x 2 )... (9) 

.-. (8) (9) TO^ 'qh^l <!«10S ‘ ! tff?T ^TOTOTO TFl®T m TOT C?Klfi> RPrv f^J 

(a?i, 2 / 1 ) (x 2 ,y 2 ) Rwi ^TOT GNllMi ^Ic'O'^li) J i*i)<P*i , 'T (8) (9) ^t?Tf 1^f?T 

TO TO 1 TOfa (6) « (7) TO ^TITO *tt^, 


X — X\ x — x 2 


...( 10 ) 


*o*1r 





'srajRl ii. sulfate 


^<M e t (10) w i^'»ic<i ^»it m, triton A(rci,yi) 

■6(0:2, ya) to W®T *£RT *ifrot to, 


y — S/1 = S/1 — S/2 ^ S/ — S/2 = S/2 — S/1 / n x 
a: — Xi Xi — X 2 x — X 2 X 2 — X\ ''' 


CTO^8 ,m = 


3/i - 3/2 _ 3/2 ~ 3/i 
xi - x 2 x 2 — Xi 


'flllMlIHl to* vBm^sl fc 1*l’IWWJ TO) TO TO TO tot%t TJM 

« >)5Itoi > 1 ^ to 1 

4(3,4) « 6(6,7) I^TOTOiTOffr <Rr*tt* ^iftrot tor toi 

'O&t 7-4 3 

-^hh: A6 C**IT* UH m — -^7 = -—- = — = 1 

^JBT 6 — 3 3 

>l5)<M fc 1 (8) *TO* TO >16 C**lt* ^hTO, y - 4 = l(x - 3) 

*t, y — 4 = x — 3 
*t, y = x + 1 

>i5)TOl (9) TO >16 C**M ^hror, y - 7 = 1(® - 6) 

*t, y = a; + 1 


(11) TO)* TO >15 C**lt* *l5lTOl 

*,!Ll*z| = 1 

x — 3 —3 

*t, y — 4 = a; — 3 

*t, y = a: + 1 

wk ^3T (8) *T (9) *t (11) CTOlWlfi> TO 


y-4 = 4-7 
a: — 3 3-6 


TO*)* TO C**lt* >i5)TO) 

lfi> *J**I* <P<H.'S *||S(.<1 I 


tor to to i ^to© wwiwilU to)* to® to* i 

*>. TOr> ftPrv wiwrTOTOT 3 C**lfi> (-2, -3) fa*»i’1l5)1 C**lfik '>i5)<p<H 
1**f* "TO i 


' y r 5 rT s 4t 5 T: C^QTTf '©ilc^, TJM m = 3 (x uyi ) = (-2, -3) 

.*. C**flfi>* ^T^tTO®), y - yi = m(x — Xi) 

% y - (-3) = 3{x - (-2)} 

^t, y + 3 = 3(x + 2) 

^t, y = 3x + 3 



SoD\S><7 


^8 


RtfR y = 3x + 3 

y = 3x + 3 Rr'S lfotf V i PR^ 

^fRI«$ R^R ^R i (R*flfi> x <*R? y ^**)»(.<? ' J Pfl3 s C s T A 'S B Rojo's C^pf <pm \ A'Q B R*»j*i 
^Rl^ R^R ^R i 


?RRR: P(t, 4) R^ y = 3x + 3 <R*IR ^*R ^5rR*I^ R'QTIR R 5 ^ *«IRt«F <R*IR 
^ifRR'ft?!* RlR ^IRR i 


^s?TR, 4 = 3 -t + 3 


%3t = 4-3 



.-. P R^s ^IRIwp P(t, 4) = P 



y — 3x + 3 C?Nlfi> x 'sm<p A R**jc'© C5*T <pm i 
A R^ <?FtR A\ y **IRt*F 0 [<?TC^5 x 

y <£R -SIR --pj] 


^RT?, 0 = 3x + 3 ^t, x = —1 
.*. R R^^RRt®? (-1,0) 



*»|RR, y = 3x + 3 <R*Hfi> y B R^O© C 5 R i <ttee$ B R^R pRi *«IRRj> 
o y R^rs ® <£rt -sir *pj] 


y = 3-0 + 3%y = 3 
.-. sR^R’RRI^ (0,3) 

W <frltt©% WT A5 <R*nfi> ^SIRR ^R i >15 <R*nfi> X (-1,0) R^R© y 
TO (0,3) R^s C^f wfR X <*R'5|R'*r*R -1 ^*R y = 3x + 3 GP»Hfl> x 

'3|**k<p c^Ff <pw(.^ 1 'fllMR y >£R ^fR *T*R 3 ^*R RRtR y <PW(.^ I ^RT° R'*ltfiR 

x C^R -1 <*R5 y C^R 3 I 

$?rfw *R TO ^RWR Rtf*l$ RCR 2RW RRIt RR i 

y = mx + c 

m <R*llfiR 1>H <*R? c ^C«ll y 'SIWS C^1<P <*R\ c > 0 t*R 'ST'IJ (R*llR f&SJ (^») 4 
(TtRtCTtR^Tf i 


'SfRR y W5RM wfR, x W3R $*R «R R*IR RW ’ifwt x = a i 

x WR ^NR, y W*R $*R «R <R*IR R*fR«f tRRr^ ^RT y = 6 

[Raf (^)]i 



















Wjm ii. 'sulfal'i 


^(2- 

c <^RT RH *i*il'9| < p ^QTIRI y = mx + c y 'siws *i«il'?|<p PtC<P c •■jm C^Ft 
<pwcs?. i m VM *2«il'9i < P (m — tan 6 > 0) ^STTRl y — mx + c C^*tt ^Nl C^Mfi* 
i a 'Q 6 ' 5 fR *RT?R> "5M3TTR x = a C^*Hf& y 'oiws WR Rc-q> i£T^ y = b C^flfS 
x W*RI C^KKRT i 

o, b «c ^«ttw rk?r <R*rra wsrRffcs (*o 4 (RW^rti 





i&<a (^) 'Q (^) %*lw*i v oil(.«il& r il (R^ 5 ^Sffsrat <pw^ <i«k.'» *ttf?T c = 0 rc«i y = mx 
(SNlft> (0,0) Ptco i a = 0 ^c«i CMfl» y '®w 6 = 0 rc°i x '®i'*P 

|1M (sf)] i ^5*fe x WRT y = o ^ y WRT >l^ 4 1 x = 0 I 

vSnl^H y - 2x + 3 = 0 <R*M UtR 'Q fa# i WI C^*f0 <4w 

CWT'Q i 


y — 2x + 3 = 0 

Rt, y = 2x — 3 [y = mx + c ^R>R] 

.-. UR, ra = 2 4R* y CW, c = -3 
4*R C?Ntfi> x « y A 'Q B fajpS C^f 

>1 faj?T **IRt«F Q, 0^ [x WF y = 0 
3 l 

X= 2 ] 

B fag* **lfa*F (0, -3) [y x = 0 
*ta y = -3] 

Wf 


y 



vBhK-jH *8. i4(-l, 3) 4** 5(5,15) fi*gHUM C**ft j'Sy p « 

Q face's C^f I PQ C**I1* *|*1)<P<H fa# ^5* t£R? PQ <£|* £#J fa# ^>* i 


Wt-^8, Sddmjs #t^s, fe^T-io'ST GStfcf 



\SbbW 


AB = 3-15 

x+1 -1-5 



/25 “ /I25 5Vb m 

= VT + 25 = v^ _ = ^ _ 


A(3,4), £(-4,2), C(6,-l) ^ 

fpft<J5 ^|MFs\s | 

<Ff%3 CT, A 'Q B f^?T >l4«4W“4t x WRT ^ ^Wl«t ^*|lf ^ I 

*t) P(x, y ) fa# ,4 « £ <*K?F WjWs) ^jPT, CPf^Q CT, 14a; + Ay = 5 

*t) v4£CT> ^^TCTORr CWR A^£C ^ WTO<f fa^ A: 4 <T fafa 
^?T l 

?>) A£ C^*fR Ut®T m 

2-4 _ -2 _ 2 
-4-3 ~^7~7 


m — 


*o$tr 











^) PA — y/{x - 3) 2 + (y — 4) 2 PB = -^/(x + 4) 2 + (y - 2) 2 
P 1^5 A'Q B CSlCT 5 PA = PB 

.-. V(x - 3) 2 + (y - 4)2 = ^(x + 4)2 + (y - 2)2 
^t, x 2 — 6x + 9 + $/ 2 — % + 16 = x 2 + 8x + 16 + y 2 — Ay + 4 
^t, —6x — 8y — 8x + Ay = 20 — 25 
^T, —14x — 4y = — 5 


.\ 14x + Ay = 5 


’t) ABCD M C*M*M = - 


3-4 6 A: 3 

4 2 -134 


— — {6 "I - 4 -|-18 "I - Ak —(—16 + 12 — fc + 9)} — — (28 + 4fc — 5 + /j) — — (23 + 5/j) 
z z z 


ABC larger cw (WR = - 


3-463 
4 2-14 


= ^{6 + 4 + 24-(-16 + 12-3)} = y 
^(23 + 5A?) = 3 x ^ 

Z Zi 

^T, 23 + 5A; = 123 
^t, 5A: = 100 ^T, k = 20 


A: = 20 


>. i4(-l, 3) B(2, 5 ) AB 

(i) frNj \/l3 

(**) 1 »l*r | 

(m) *I*D<p*M 2x — Sy — 11 
fitRT 



SttUsf VtPfc 


^9br 


*) i, ii *1) i, in *t) ii, in ^T) i, ii 'Q in 

^) Oiyitol WR *t) pWM 

»t) Ri^ost* m <#%rt ^r) 


A 



c%44*i 

^) 12^f<3W sf) 15 (£Rs^s *f) ’sr) 60^<4^F 


8 . 


A(l,l) 


5(3-3) 


AB C3*lt? UM 

^) 2 «t) -2 n) 0 ^T) 6 

<t. x — 2y — 10 = 0 2x + y — 3 = 0 ^ C T 5 P®T 

-2 *0 2 -3 -1 

'b. y = | + 2 5rr - lOy + 20 = 0 *lfTOTO 

^ <3^ to *o csw %tf*r to 

n) c&m >ivih©«m ^) c^im *i?p*OT^t 

*1. y = x — 3 y = —x + 3 <*Rf 

*) (0,0) «) (0,3) *0 (3,0) *) (-3,3) 

V. x = 1, y = 1 CT R'^C'o C^t <PW ^sN ^Ihlwp 

*) (0,1) *0 (1,0) «0 (0,0) ^) (1,1) 


fc. x = 1, y = 1 <3T*tm WOT TO CT (WZlf^ TO TO WM 
^) i -^f 4<R> «f) l iw 

5f) ^) 4'^f'ilW 


io. (ii^TOroiTO^TOr^rTO^t (2,-i)^*5t^nrTO «<wTOTO2i 


*oXr 



^T*0RI 50. 'sulfafa 




ii. wn ^fa 5 ?*© win fa# ^ i 

*) A(1,5),B(2,4) *0 4(3,0), £(0,-3) 

*t) A(a, 0),B(2a, 3a) 

fa«*i« sifowwi ^raro^ fa# ^ i 

^) 1>H3 4<r y CW 5 «t) l>H3^j/ W -5 

*t) Ul®T -3 44? y 5 4) R4 -3 44? y -5 

Steals 4# 44wr <4w <?r%3 [$t c?r*ft4^4 4tro ^xt to ut*r 44? 

y <.^t(.<PS fi>M?s 'SRJ C4«ft CTO ovj'oic’t ^4*414 <p*u.<i] 

i'll. fawd® <3414^ X '3|* S K < P 'S y '0|'»PC < P C<PH fa**J(.'® C^t <PW fa# 4*4 I '©R^ W'<ll' > l^ 

4t^ (FNt's i 

4 s ) y = 3x — 3 *\) 2y = 5x +6 

4) 3x-2y-4 = 0 

i8. (k, 0) 'Q k URfaf# wmR 4fam k 44 ^IfWI fa# 4*4 i 4fa C4# 

(5,6) frtflfit 44 '©w A: 44 >IH fa# 4*4 i 

i(t. (k 2 ,2k) fa^’lfat 44? i bMfal# C4«lt4 4fwt fa# W i # C4# (-2,1)#^ 

A: 

4t4t '©ifa>»i 4*C4 ^©C4 k 44 4’«I<U 4Rfa# 4>4 I 

44# C4*lt A(-2, 3) fa 5 ^ fa4 4t4 44? 4t4 Ul®T ^ I C4# 4fa (3, k ) fa 5 ^ fTO'S 4t4 
^©C4 k 44 4t4 W? 

^4. 3 i>l«iRf*t^> t£)<pf5 C?MT A(— 1,6) 1^5 fawi 414 44? % N »i**)»c.<P B R* , JC'© C44 <pw i 
A fa*ftlfa WV 44# <44T x WW (7(2,0) fa 5 ^ C^f TO I 

4*) AB * AC C4*lt4 4*lfaH fa# 4*4 i 

4) A ABC 44 WH fa# 4*4I 

ilr. C p r4T'Q C4, y — 2x + 4 = 0 44? 3 y = 6x +10 wHtafl C^f <PW 4t i C44t4C?I4 
far 4W RJt^tJt <ps c<p*i 44t*ft4 # i 

y = x + 5, y = —x + 5, 44? y = 2 RsfftR't F©# 44# Qi'gc'sts Fs# 4f^ Pi(.*f*1 
'TO' I fagsgff^ f53f i£|^ C^SRpoT 1%# ^ l 

^o. y = 3x + 4 3x + y = 10 C^ITO? C^ffag^ ^fHt^ 1^# W i C^tTO? §31 
^sifa x ^RTO ? t§s Quests §# W l 

SRt«f ^ OT, 2y - x = 2, y + x = 7 y = 2x - 5 CST4t fa# >1#^ 
(concurrent) wfK <4'# fa^ ^RT v ©iR>^»>i <PW i 







y — x + 3, y — x — 3, y — —x + 3 g/ — —x — 3 D'J'sfc.'s?*! 

PtwH i &'5'5'stfi> 'Sjfo c^«P«i R>mR> *P#5ffo W i 

*!©. A(-4,13), B( 8,8), (7(13, -4) <iTO D( 1,1) 4^ b^'W Wafl» 1 

BD CSNt x TO W Wt C^M TO ^5t ftcfa W 1 

*1) ABCD t>'5'SG'sra £t<^5 fa# 1 

«t) ABCD Ff&m CT rc TORT TO Isj^f WlU TO C*M*M fafa 
^?r 1 

*8. <iwfl> b'g'sfan %l faj[ p(5,2), Q(- 3,2), P(4, -1) S(-2, -1) 

^) PS C^«fm 5#^cf fa# <p?f 1 

^) PQRS Vygtm TOT fa%£ <TC# wfa £#J fa# 1 

*t) PQRS b^«wl OT Wt ^ ^TOR TO ^1<T CW[ fa# ^ 1 







Col? (Planar Vector) 

Wf R«IW ^rat ^ sm^f ?tf“t (quantities) ?Mt?P CSfCTft i «W SW? ?lf 5 t? ?*fat? 

i &*ifaiM(+ c?m ?r - flow f^ ?sx?tst? to? *fom) <mm$ \ ?hj sjtosi? 

?lf*t? ?*fat? *lfolM (magnitude) 'S 1w (direction) 'S'o*J$ <p*o® ■?? i Sf?? S|<pIms 

?tf*rc^ c^rm ?tf 5 t 'Q %»t? siro?? ?if»fc* col? ?iPr tot ?? i ^ ^qjtt? ^imt c©l? 

?if*r «IIWlMl <FWJT I 

^ ^5f*IJl? c*tt? 1*wsft?t — 

► c^im^ «*tt?t?i 

► «csi??tf*r 

► TOt? Col?, Col? 'Q ^5RT?t? Col? ?Jt*ljT ?>?Co *ft?C? I 

► Colta? C?ft 'Q CTWflft ?Jt?Jt <P*Os *tt?t? i 

► cole?? T^tw ?jm ^?c® *tt?c? i 

► cole?? CT»it? 'Q i*rw col? ?Mt <p«(.'o *n?e? i 

► C 5 |e?? (?^n? *|ftw 'Q ?^?Rf? ?IM? ?s ?^5 «? I 

► cole?? wii f?f%? stfiftfcxj* wuf? tout? ^us *n?e? i 

c,'N»*nl<i ?tfR 'Q oolo ?lPi 

#?e? sit? wrat ?*5? *tf??ie*t? sie?m? ?? i 5 c?R, 3 flfifc, 12 It??, 5 
fait?, 6° c ?t?t ??w ?*§? £?*&, 'mM It??? ’tR?t c f, ^rm^c?? *tf??t? 
'q \st*w3i? 5 #sft c f'5?fn?n 14 ?? *if^ttc 5 t?'St*? c«p<i«i>(h *tf??t? ^esr? <mc«i$. 

?e? 1 ^IRI? ?f? ?®IT ^? 4?>ll C 5 ?? 5 4<pfa*»j C?e?> ?t3Jt ?*C? £t?e? 4 fa. ?e? 5 1?. CTO, 
m\fo+i (WsF ^51? ^T9 fa<fa ?Rttfs C?e? TOe? WHT ????? C«lM>fi>? ?fa? fw #? 
?fa? ?f$?* fa?* ?t Wt?T ?W <iMfa*«i C*le?* <.®il<pfi> <P^»^ fae?e^ ^5t J i$<P'ok<! fa?? TO? 

?? i 

ct ?tfa ir^i? ?fa?r? ?t?t *mt ' p if^sm?=t? ^ + ?t - fa^p ?*e? to^? 

^4llWl ?t?, '©Ic^ ?t '©iR<p ?t RPrv ?lf*t (scalar quantity) ?®Tf ?? i frNj (length), 
«? (mass), ^o? (volume), 5jj% (speed), (temperature) R'ojlft sIc'ojwr 

<?^rt??if 5 ri 





flffc 


CT olftlto* ^P^5*f '®3t? 'St'U ^ 'Q 1w ^®5?I3' Sjtol'st'l ^f, ^©t5® 5®S?T 

"5t *ifto> 5ftf% (vector quantity) ^®lt 5^1 i ^RT*t (displacement), C^t (velocity), ^*1 
(acceleration), '0^*T (weight), ^®T (force) R'sjlft £|(.'sj(.<pr 5®S?T '3lf*t i 

C5S?T 'sol^Rxp z|R>qH: Pkn-lo* C3*iK*f 

(.o>l(.*il C3*IT«:5 > t3' ^ filhsto* (initial point) ^*I?T filhsco* '3C'»ft*'j (terminal 

point) Rwco ftftr's o>o<.«i if GNts?*l5^ I*ic.'r*lo > 5SNts?*t ^fto> CSNtStf (directed 

line segment) '5®Tf "5^ i c,<plt*il ft<p ftcnHo* R**j A B '5PT 

if ft<. | r‘1o> 53*IT\“t5^ i sloajo* 1w C3*fTv“t C®S^ 

m *if^iT«t if <a*fKt*t?r (| a 6\) n *Ke«rc*r ab tot ?fa ^ fa a 

■55® AB C^fl B fa fa 1 

ft*tftW55I <. 0 (.<pI(.*iI C©S^ olPlto* 4?# f^R 5 Pic'4*i<p GNK"t 5RT £R>t*f tt|?T, 

<a*iK*iftR fa <jtf*tft<i vtffiifa 55 ® ^fa fa snrs 

(.'©So olftlo f ^ 5 1 ^5l^, (.'©So olftl 'Q R<p Picric (R^IK*! RRtsfo MWf 1 f^ fic.n“lo» C^NTs?^ 
<sdifwfc>4 wl* ^?r 1 ^iwicui ^rtMt fa$ wf fafa c®toi ?m 

fam «im*r 1 ^\m 4*m?r c®Sr rr 5® isgtftf®^ ^ <?*M?r <nf*m 

Rm ct»h* 1 

c^twr c®Sr <fa c?nk*o <r fay >i<Hw*im wr f%*m, if c©k^ *fiw 

C?NT Rt ^ *JtW (support) R®lT ^1 

'>u>oli>o 4'3 5 ft (.'©Soc<P ?fa ^?[t ^T; CWT u = AI$ 0©^? (.'©Softs 

Pict> ^tt’t (underscore) C^fQTIl ^ l*iyr , j<p||) —> ft^ 1 (W?It 

1 u — A§ <*i3 u (.'©Scoo A 'Q 8lN^5 B A ^ 1w '55® 

B *£RT IW *£RT fa |u| = |A§|, AB C^lt55*t^ fa I 


■^tW: 

■^) C®Nt?T ^lf® '55® (?IM '<if^5 e i 3 ^ 'oiopvt® 1 '5lf® '55® 55$ ^5«T 

Ws >ir® ^&1 «Tf’t5^f 5®W^ ’lft»co’t w? 

^) ’fsr ^r *fir >ii^54c«i 20 ^5if® ^ cstm «if®5^ w? 


5^SW<l ^l®t « t^lf® 5®S^ 


(.'©So: ^<pft C'aSo u 5^ ®T*t? ^<pft 5®S? v ' 3 T S TT S T ^Tl ^ 
^) |u| = M (w ^ llOJ v ticoio ^l^h) 


*o*1r 










«t) u 4? v 4? *fl?FF? WF\ ^ 

*t) u *^RT ftr<P v 4? (nc<P<i ^ro®t <3^^ '5^t ^? i 


V 

C - > D 

U V u 

A - >B C - >D A - > B 

wv\n <4^ C? %&? CTC? K®T, C^M ?1?: 

^) IL = u 

^) u = v ^T v = u 

*t) u = v 4?° v = w ^.(.*1 u = w 

u <4? ^i^<p <£i?^ v <4? ?i??> «hn?) y oiR>^ ?t 7 r s n 5, »^t«T rc°i, ^n??t ^Rwc^t < i®i < i u <4?? v 
?Wh®?M Co|? i 

<nv<u: c*k.<pI</iI t^[ C^t^ 5 £t*r3 c«ic<plc»il c®$«rci ^wh <Kfi ool*i t>Ht ?t? i <.<p*i*il, 
1^5 p 4?° col? u wilt «nw, ^rat p t? 5 ^ 1w u <4? *iWk.<ps wi ?>c? 4?>fi> 

wrc^tr I5it^, ^t?*t? p f^j csiw « 4? fap ??t?? |u| 4? ?*c? pq c?*iK*t <?rcfc 

i \s|^c«n 'oi»q>*i 'oi«a<il5l PQ = u'$$\ 

R v lll v ® t.'ol^: v (& u 4? l?*!^ col? <i <s il ??, ?f? 

*) N = N 

«0 v 4<r m^, u 4? *rt?w? ?rc»t ?t w»?m ?? 

*t) v <4? R<p u 4? Rc<p<i f?*l<i1's ?? i 

v ?f? u 4? t?*tffa Col? ^f, ^®C? u v <*T? 1?*lffao Col? i C«fc^ f^t ?1? 

C?, V *4?\ W SlC'OJW U 4? f? 9 l^l x ® Col? ^c«1 V = W ?? I U 4? 1?*lffa Col? ^ItffO —u 
C®NT ?? i u = A$ ?^T —u = bX i 

Co|^?C?W 

c<pl(.«il u Col^?? SII^dR^ C?C^ ^fof? (<)?# C«l? v ^Pt ^T u + v ?t?T Co|?^?H? 
?1? u 4? ^ ?1? v ^? i'5TC?^t?A $ = u,B(5 = v 

(^1? C?, u 4? S||*«R*<j v 4? i vskc®! u 4? 'OIIRR*^ 4?^ v 4? £t1 s ®f? s 5 

' 3 TvC-*4l«r<P ~A& Co|?^ u'Q v Co|?^?? ?«? ^? 4'?? u + v ?t?t ?? I 

vSddvss #t^O, W-io^T C2ft*f 








C5|? CTtFt? Qi'jjer t?fa: ^£3? f5G? u 'Q v *i»ih©<ih ?f ^C®T u, v 4?^ u + v Co|?SI? 
?t?f Ri'g'st ^*1? ^ %*ft?1$ CTfSR Qi'jjet t?f? ?«ff I 

Col? CTtft? Qi'jj'st t?f*j? '©i^Pi^h© Rc*ic<l Col? Cqfc’t? f?f? f?^t: 

c©l? <?itc*i? ^imNw t?fa: crot ^ ?t$ m\ col? u'Qv 

<4? ?i? 'q 1w ^Jf© ?c?, ^ u'q v col??t?i? tnw c?*it? 

?i?f u + v t'olw* ' s rt*r 'S ft<p 3 j[& v © ?? i Psco ^rfsrat i*ri>t? sfsrK c f f*t^t i 



Stm: ?C? ?#, WWIWI fi*5 ^f«F© « <W v Col??? oX 4?S O^ ?t?T ^fF» 
OACB W^fW'8 WOC ?*f*i|®R ?# i ^©t?^ ^ W*©f?C^ 0(3 ?*f ?t?l 
u 4?° v <4? wl , i i i )ff i - > jfi> v © ^.(.<11 wffc 0(3 = m + u i 

0.4CB ?t?Fsfk*F? OB « AC Wf « *1 »|MmM i .*. A? = O^ = v [C«l? **lt?mi] 

.-. tsrg^r f?f? ?nt$? *rtta « + v = at + o^ = o^ + l5 = oS [swffa] 
?o ^ ?f ^©c®ifw c©lw« <?rf’iw^ ^©tw? *#rs ?*ii ?? i ?®r ?r <?rc*t? 

t^fol? C^G? Col? OTtC 5 !? *F?f5 «iynM <P«5C^> ?? I ?) ij§f& Col? ^I?Ps?M ?5«T '©Iwi 

<3tc*t? (TOf ?i?Hsfw f?f? smm ??, 1^* Hi^sf 1?f? ?^r cjfcs starts i 

t'olw* fic«M 

u 4?? v (.'©Isqwm R«iM<p«i u-v <i«it'© u 4?° -v (v 4?f? 5 t%® Col?) f.'oisqwm 
wl , i*P t i u + (—v) ^1? i 


*o$tr 



*o*tr 







C5l?RwiM* Qi'g'st ftfa: u 4?? v 4?«ilRR , »j 4?^?JeT u-v C?t Col?, ?1?'oilRR*'! 
v 4? 'ar'sfi*$ 4?? «lls '©I’oR*^ U 4? 'ar®R*^ I ???¥£? 4?^ 

colwrci fa?IfFF«T oroR*^ ?l?f 1?*i3lo<g>t»i ^tf^© Col? i ^®?t° _ 

^u-v = ci ,?NK a§-a 3 = ci i to ^m\ efoM \ 



Sim: CA C?r*IMC^ 4W4HM ?fw ?# <?I? A£ = CA ^? i AEFB ^ 

?#i Col? C?tC«1??mt^5f?^f?f? ^?|ft, All! + A§ = A$\ 

AFBC 0 I 41 D *l|vihi>R«, < 7 R?T BF = AE = CA 4 ?? 5 F || A£?C«T £F || CM i 

.-. AZ^ = cti (Col? *«llihs*)» AZ^ = -v <4?* AZ^ = u i 

^s?T? u-v = CI§ 8 l?lf*te^Flti 

^|?J Co|? 

C? Colc?I? ?t? <5?? ?1? 1?*l? ?5?f ?t? ?t ^5tC^ Col? ?C®T l 

—u u 

A -<->- B 

u c.<jc<pIc*iI Col? ?C?T u + (- u ) ?C?? 

*#, u = aA ^*t? —u = bA, 

?m u-u = A$ + bA = aA Rf?^?lf] 

aA % *rac»i? col?? < 4 ?>tT> l? 5 ^ col?, ^sNfc 4 ? « ^©f?^ 4 ?^ 1 ?^ 

^©?t? fr# TfV 1 ^sNte aA ?t?t A ^US ?C? I frf?J ^ «fl^r Co|?C^ -^J col? 




^ ^ o i <ii<p>ii(n c«i^ ^ c^faiT 1w ^t *nw c^«it 

C*^l 

(.«8W^ 'on'©l<HI* WT * ^«itvo *Nft OT, u + (—u) = 0 <4^ u + 0 = 0 + u = u 

coImh *rc*r c*n?n$ toc*i 

C5$?T CTtFfa 

*nfiN®to5?r OTtC*t?T C6)M5l CTO l#ra, *KCTW, « #f w TO TO I 

C5fo wk’1<i RFt»)*i (Commutative law): ww»lt«il u, v wswo ^J u+v = v+u i 



TOtt: ^oJ = u Mi oi = v i OACB >llviHi>R4 « TO OC ^5T*R ^#i 
OA « BC TO*T 'Q >l»IITO«1 «<Rt OB « AC TOH « TOTOM i 

.-. o? = oX + a<J = « + v i tout, o? = oi + b<5 = + oX = v + u i 

.-. M + V = V + U I ^»?lfc CTO RR»(?I fTO TO I 

C5&?T <.*IICH<l ^TCCTO (Associative law): c<i(.<plc*il u, v, w wswfl TOJ 

(U + v) + w = u + (v + w) 

2fs(H: ' s rc*T <pR, oA = u, A$ = v, W (3 = w, ^*fK u <*T?r £||'®R*<j CTO* v *5^ v ^ 
2|I*TO*[ CTO* w TO i O, C; O, B <*Rv A, C ^f?T i 



TO?T (u + y) + w = (0A + A%) + l$ = 0i + B(5 = 0(5 
tort, u + {v + w) = di + (A$ + B(5) = di + A<5 = od 

.'. (u + v) + w = u + (v + w) i ^[TO\ C5^ CTO 7 T\C J It ? t f^f*f <P« I 


*o$1r 




*o$tr 




i. Quests <£&$ W% W C®t33TCM (RfRM ^ 

c®$?r i fsca, oi$ + rX + a3 = 0% + a 3 = -A& + id = o. 

C®$^ CTtFfa ^®Pl (Cancellation law): c<ic<plc«il u, v, w C'ssw* 'st*i3 u + v = u + w 

R(.®1 V = W ^.(.<1 i 


u 



SRW: u+v=u+w 

;.u + v + (—u) = u + w + (—u) |3§®?T*tC^ —u CTffl <Pw] 

Rt, u — u + v = u — U + W v = w 

ueSura *R*lJt , jR'»<p Rt '»jR'o<p (Scalar multiple of a vector) 

u t*iw*lc*il C®$?T m (,<u.<pl(.*il 7 R 1? Uf ^,(.®i mu ^RT (,<ph (.'»$$ ^RlR, Pi CD ®t ^n^tJt 
■^t^lti 

i. m = 0 ^c«i, mu = 0 '^RJ C®^ 

m/0 ^C«1, mu <*T?T u ^ (RC^R |m| ^*1 3,C<l, mu ^R u <SRT *fRE®R 
<1W 

^) m > 0 ^.t«i mu <4R Pt<p u 4R Ptc.«ps RvC^f ^c<i 

R) m < 0 rc®i, mu <^T?T Pt<p u '5?' Ptws lR*tft® i 
R) m = 0 WRt u = 0 3.c«i mu = 0 R) 1 u = u, (—l)u = —u 
Rv^t RC® CPf^lt RR, m(nu) = n(mu) = (mn)(u) 

m, n 'S'»«i > 0, ^®ER < 0, > 0 4R* ®I*Rfi> < 0, Rt %®R 0, 4 RR«T CWFQ 

^R> ^<p'olc < 5 Rw&'il <pw rrqsr. ^JsrflR <iho*qva| PiPb's R'QRf RR i Picd 4R 

CRRt RtRt: 


u u u u u u 



RER <Ppl, = B(X = u 

AC (& G <#® «fl^l Rffi® CW CD = DE = EF = FG = AB -$$ \ 

®RR A& = AJ$ + + ci + Di + Ef + FS = u + u + u + u + u + u = 6u 






fifths 


Wr 


!<} = A& + ci + E& = 2u + 2u + 2u = 3(2 u) 
A? = a 3 + = 3w + Su = 2(3tt) 


2(3u) = 3(2«) = 2 x 3(«) 


ester w c^tr wt -^r, wrffcr rtw 

ftM ql+lu £t^H ^t *ira i 


AD || CD ^jPT, = met) <^m?T, |m| 

m > 0 ^c«i AZ^ 'Q Ci ^T, 

*1) m < 0 'Q C3 1%*tf)sspit ^ i 


\A&\ _ AB 

W\~ m 


(.'oSwo Rt?*|p]R'8<P »l<$Hi> ^3T 

m, n *3^.n> <*R? u, v >3^f5 O'stN R(.«i, 

i. (m + n)u — mu + nu 
m{u + v) = mu + mv 
^J3T i. (m + n)u = mu + nu 

->• 

u 


A 


—>— 
mu 



->- 

nw 


8RR: 

*)C.*i < pR, m, n 'S'oc*) *RRR> A& — mu ■■■ i^i — m\u\ 

AB <& C *IW C*R \b 5\ = n\u\ :.Bd = nu 

|A^| = |A^| + |DC^| — m\u\ + n|«| = (m + n)|u| .*. A& = (m + n)u 

fo*§Ad = A$ + B(5 .'. mu + nu=(m + n)u 

m, n ^ e IN<p ^c«i (m + n)u ^ frRj ^C<1 | (m + n) | |w| R<P u <4RT Rc<P 3 
Iwi S*R mu + nu CS$?fi>*r RW |m||«| + |n||w| — (|m| + |n|)|u| <*R?1W 
3,C<1 u i*R Rr < 1?! v a 1w i m < 0 n < 0 RC«1 |m| + |n| = \m + n| ^T, CtfGR'g 
^CTM (m + n)u = mu + nu ^Tf'QTIt (FR i 

R^R m 4A? n ^'5TC*IJ m > 0 n < 0 3C«1 ( m + n)u ^ (|m| — |n|)|u| 

R<p RC<1 u Rc.<P^ RtC^t 4<p^t ' 5 T*R |m| > |n| u ^ R<P ' 5 T*R 

|m| < |n| i ^R mu + nu C'»8^R>'Q (lic’qj 'Q Rc<p (m + n)u ^ ^ i 





f^J A, B,C TOt ^ ^ <£R? c^r it, it 4<r ^*11 ^?r I 

>(•«<«: ^) C'oSws *ftW C?Nt Wfat ^THs^M ^C«T 'skis fw ^t«T, 
'©Icis (similar) C'»8?i ^ i ^) CT G'JjBm* frNj 1 <4 <p<p, '©Ic<p (f^ 5 l«iw*H») ^<p<p 

i 


^3T *. m(u + v) = mu + mv 



D 


B 



C 


fifsjH: ' s k»T <pR, 0% = u, = v i '®kc,«i 0$ = oA + A$ = u + v 

OA (& C *l4*» <pQ <?R OC = m • OA i <ilc^3 ibW) m ^RfSR 5 'Q v»l(.*m 
fe m ^ c ltW i C 1w AB 4<i >|VH^H CD C<Nt OB «fl?T ^st?^ D 
c^f ^i OAB ^ OCD Ql'fcWfl ^nfi, 

\od\ \ci\ \oi>\ 




= m 


1M| W\ l^l 

.•. OC — m • OA, CD — m ■ AB, OD — m ■ OB 
:. Cl 3 = mA$ = mv 

4*jtR, oi + ci=oi 

% m (oX) + m (Ah) — m (oh) 

:. mu + mv = m(u + v) 

m ^TtR?T | 8t«ij ^5*1 wte J i'®31 

c®t?r ^pprf¥® c^Kt ^rt: 

i. u + v — v + u 

(u + v)+w = u + (v + w) 

O. w + 0 = 0 + u = m 
8. u + (—«) = (—u) + u = 0 

<t. U + V — U + W $C«1 V — w 






ytro 

b. m(nu) = n(mu) = ( mn)(u ) 
a. Ou = 0 

hr. lu = U 
ci>. (—l)u = —u 
io. (m + n)u — mu + nu 

^l®t: mb n <*f?T RR?i ^TtvRj^ *IM R«) u <.'»5c 33 'st*u (m + n)u — mu + nu 


w«f c^r Rf*R R^ o *Sr ww mwiwi p f^r oP ^rat 
RPR i oP o R®$ P R*^ c«t?r ^it 4^? o R** 3 c<p c«t?r 

^R**! (origin) ^®1t i 

V 

0 ->- P 


^ ^R, cw W5t®i 0 RR$ R^ ^ wvw a vfif R^i 0, A 

OTft <PSC«1 0% 0 R*^ A R^ 'SI^'IR 

o R 5 ^ cstfare wi 'sm b R^ <&%$ oP i 



A , B CTt’f <pR i *ic*i <pR, oA = a, Op = b 
oA + aP = oP ^RR a + Ap = b 

.’. Ap — b — a 

R 5 ^ W*IH im «tt^T ^®TW? ^wl«r<p ONHX ^I3t C5^ <£f 
2fHsR^ win Rc?rm ^qth i 

s^iR*^ R^ R^ 'ai<Hici «ttwi <4^ R 5 ^ ^w«iR R^ R^ i c^twt 

RPR slR*tRr R<iwm ^ R«j«i* Rc^&mI^R R 5 ^ «i<Hh (.^o ^R^ 

' 3 Tt£ 9 l(/ s F Wt ^?T I 





^‘1 (fits ct, 

<F) -(-a) = a 

t) —m(a) = m(—a ) = — (ma) m <4<pfi* I 

’t) r^-a (.'»'83 ^TM R<p 'G a 

|a| 

^) C'oiWH ^^Ttft a + (-a) = 0 

^IMM (-a) + (-(-a)) = 0 
.'. (—a) + (-(-a)) = a + (-a) 

.-. (—(—a)) = a [C®fe CT1C*RT <ISHMM] 
t) ma + (— m)a = [to + (— m)]a = Oa = 0 

.•. (—m)a = —ma .(1) 

'SIMM ma + m(—a) = m[a + (—a)] = mO = 0 

to(— a) = —ma .(2) 

(1) (2) (—m)a = to (—a) = —ma 

5f) a ^ 0 ^STim |a| ^ 0 

<pM, a = -~a 

l«l 

v sMc°l |a| = -j—r |o| = 1 iSMs a <*RT fa<P 'Q a ^ I ■rs*llS a ^<pf5 i£|<P<P 

m 

tt?Ta^i 

^1 *. ABCD AC 'Q BD i 

A? Az3 ?1T*0CT £Mnn tHT i 

t) A^ Az3 tfetoimiW Ad ^Bi OetoMUM ^t*0W 2Mn*t ^ I 


S»vo* w-^o'sr (SR 












id = id+Dd = id+id 

ld + Bd = ld%Bd = ld-ld 

AZ^ = A? + ^ A? + = \xt - \Bt) 

Z Z z z 

*mid = id+od = \id+^wd 

z z 

fotfcflH «. <.'»5«is *ikk«u sffiffi W CT, Quests c*jg<pImI "spuR^mi* 7 f°c*jl'st<p 

<3^ *Sr Ri*«ki <Itp WMwiM « I 

^FlPlPT: "SICT ABC %gC5f^ AB 'Q >1(7 "spot^i D 'Q E \ D 'Q E 

CTW^#i ^?Iffs ^<?I, DE || BC DE = -BCi 

z 


A 



osfa term ^iw. id-id = Dd .(i) 

^ id -id = id 

A? = 2ld, id = 2ld [ Y D, E ^H?CT AB « ,4C <1W 'sPOfajO 

.-.id-id = id *1$ 

2A^ - 2Ai3 = B<J, 2(A^ - Ad) = Bd 

:. 2id = Bd [( 1 ) ^] 

;.ld = -Bd 
2 

«flW |B^| = ^|B^| ^ DE = ^BC 


$cOtr 




wm »i»Mk csfo 


D^ *B^ CS^STOT qm CM ^T M*«wlM i «ftW CM 

*ro i ixfc*B(5 *nw « Mk dp dc Ws#t i 

®nk*H 8. 05§? *P*#£© SIM M CT, MhofiiM** *l5Hsw> ^C?T i 

^Itfl: ABCD5»im#?l AC * BD MM 0 t^C® C^f ^C^i 

c 


^ a 3 = a,s3 = b,0& = c,o3 = d 

stm MS® CT, \a\ = |c|, |6| = \d\ 

Ad + oi = At) *HIB(5 + 0(5 = B(5 

<?R^g mi-<®9c<m ft*t%® mm * w*, a6 = b< 5 
wfcAd + oi> = B(5 + 0(5 

^ I y -\- d = b -\~ c 

a — c = b — d [S'»s MF —c — d CM <P«] 

<4 1 *riC i T a * c M *TtW AC, .'. a — c M *flM AC i 
b * d M M^ 5 BD, .’.b — d <M *ftM BD i 

a-c*b-d vslc,^ iflw CM M^sM ^ i 

AC, BD ij§jT> M’MC^t MTCM i a- c* b- d ^HJ 

$,C® ’(M *Tf ImTU <4ot3 "511*? $,(.<11 

,\a — c = 0^ta = c b — d — O^b — d 

.-. |o| = |c| |&| = \d\ 

Mk, Mm m*m?f ^ i 

<t. C5§?T 8foW M CT, CTtCTt b^OM MlfMp 

Mfllet* CM^PS^ i 

MM: ABCD Wffcm MjfMJ P,Q,R,S \ P * Q, Q * R, R * 

S, S * P CM^#I Wt MF5 ^ OT, i 







\V8 


D R C 



AI$ = a, B(5 = b, d) = c, dX = d 
m P<$ = P$ + B$ = = ^ (a+ b) 

Qft= l(b + c),Ri= l(c + d) ^Sp = hd + a) 
Z Z z 

^(a + b) + (c + d) = A& + cl = A(5-A(5 = 0 
wfK (a + b) = -(c + d) 

.‘.P$ = l(a + b) = -hc + d) = -R& = Sli 
z z 

PQ SR ?RR 'Q i 

QR PS ^RR 'Q *Rh®*h l 
PQRS >lRH©ft<l> i 

AB II DC ^ 

(i) A% = m • d6 PNtW m ?lf*f 

(ii) A& = D<5 

da) j£ = cd 

'8 < 1^ WlR 'snlwlw Fitos C^I 3 # 

^0 i *0 ii 

*t) i 'Q ii R) i, ii 'Q in 

(i) 477R (RtFR CTO >i|v|l^<f> £KRR?J 

(ii) (RtC’R <^C2T Qi'g'st StWtW 

(in) <4013 frNj *ml R5TR 


*0$br 





^v<? 


«iI<.«iIm> 1%l>?r c<phf5 <>il3i<p? 

i , *i) a 

«t) i « ii ^f) i, ii 'Q iii 

©. AB = CD ^ AB II CD ftc&S C^# 

li = ct li = m- ci, m> 1 

«t) A§ + Z*} < 0 *0 A% + mC{) = 0, C*N1OT m > 1 

'0|lt« r llM> 8 'G £ W Sfaffa ^?T ^Q: 

AB C^ITSI*m fc*l* MWlMl fa? C ^ «SM tfs$<T ?ltE*lOT A,B 'Q C 

*ra*5lH a, b, 'Q c i 

8. At 

(?) f^[ C 5 ®^ 

(ii) ^<P<P C®^?T 
(iii) C5^ 

i, ii *1) i, iii 

*0 ii, iii ^f) i, ii, 'S iii 

fr. AABC «flRT CTO (Srt 

^F) A^ + B(J = cl *t) A^ + a5 = £c5 

’t)Ci^ + £3 + c3 = 0 ^Oa^ + b3 + oS = o 

fc. ABCD ^ivil-oftc^M A(J « TO ii « A(J C«^IC^ Az3 « Si3 
contort^ twf sw*tw«< r? ffrtte ct, ii + Hi — 2 b< 5 ^ild- b& = 
2ii 1 

S. (TWIT'S C*T, 

^) — (a + 6) = —a — b ^) a + b = c ^.C«1 a = c — b 

V. C F f*tt'Q CT, 

^) a + a — 2a ^) (m — n)a — ma — na 

*1) m(a — b) = ma — mb 

b. CPHt'S CT, 

a, b SfaoJW 'Sp^u c'»83 Sm, a = mb <ift a, b <SRT ^i»ihssl«i 

^ 1 



$)rb ©ttUjf flPiV 

io. A, 5,(7,5 a,b,c,d Cf%3 C*f, ABCD 

^ b-a = c-d~S$i 

o»$m« ^ $m w ct, Qi'jC'Sr^ ^tf?r <*k?f ^*i?r ^flfsr 

♦wi^M c^tt ^€hr ^if?r i 

sfaH W ot, <A>lMl o'j'jc'st^ ^fa?r <ps<.«i ^sf i£r^fi> •’ihhoRi* 

^?n 

i«. Qo%l<M 9tm TO CT, $lPlfertllW<l ^>|i||^H <\^m *TCCTlTO* 

>IWl^M 4l$*ttltl >IWH©4M « ^1W?T Cf’tWWi 

i8. c«5w<i ^Klc<i) £T5fM TO OT, IjlfafTOTCsj? ^ < %?I3' , sf*uR^ 

5iWl <H^«U 5it^ <£|<R vstW^ ^r:# I 

Xt. A ABC TO >15 'Q AC D 'Q E i 

^) (Az5 + D^) <?F A(J 0»$M« 'Sltwr 8PPH TO i 

*0 0»$M« TOlCTJ 8ITO TO CT, BC || DE TO? DE = -BC 

Z 

*t) 5(755 ItfafTOKTO -si«of^[ M « TV ^ OeittH ^K?0 TO 

CT, MN || DE || BC TO? MN = -(5(7 - DE) 

Z 

M. AABC TO BC, CA « A5 ^tfST ^«sr 5,5,5i 
^) A% C'aBow 5^ 'Q C? c.'oiws TOM SlTOf TO i 
*0 sm TOOT, a3 + 5^ + C? = 0 

’t) t.'oicss »tKlc«i) siTO TO OT, F 1^5 f^rOT 5(7 TO »wh®*h OT*fT TO*D^ 
5 '5OT i 





^R 'sulfate (Solid Geometry) 

RR©<r #^?T qiaHum ft%t 'S|l<Mtt« *<M4»tyl £»r i|<R ^Wtt 

TO«*trf%i «w w ^*r 'fiii^iwn wf* cwt ^rf^, c&fa ^m, Iwt «ii«>im« i 
W «fl$ ^R «lH»ICiM WFg ^ ^*R VM<|^ RSRBf ’tB'o WFp 
«lliW « <^i>C*R CWR Btf?t *Nfa 'flllWlMl ^RT i 

4 W*tfR C*tC*J BWffat — 


► vh<|* 5« 2f#% Bsf ^®JR <Rlff© *tRC<t I 

► %SR, f*Rtftv5 U||^B><1 <p^ c*tm « ^RfS^tW C^MC^Rt ^llil^ SR* *(&\9t«HI 
w«p«i fa# <p^c'» i 

► 'SR sjR'It sfcsM TO wot W*1R sric® *itTO i 

► (Rtfap Wp t«M*M *lfalM SRJffs <HTO I 

► 'SR Wtfato Wt «ml94 CTO 8KaW *ltTO i 

(RpRS Wit 

^tttfaF etflfifeiu fa% C?Rt « WR (RtfaP «'aHMlft* TO i *R «dl(^C«« fa% 

C<Rt 'S ^TO* (Rffap « R.t*IM $t^f Rf i 

y R*g?f fao, 2t^f 'Q to^l 2 |(.'s)<p1i>c < p st RlSIt (dimension) R®lt 'Rt i 

y. faj?t frfa, 2H « tost <R^ l 4<ltf> sjfirtt l RPTO fa$ ^ttCRR 'SRJ ^PRt 

i£R5fi> ^5I> (•) «U<1^.R <pf?l I <£|W 'q<HI(.«m Slfa^t <1*11 0*1 US *||w I ^SRt* (,<p|(.«ll 
VlMI C*l^ I ^©1^. R**J *fa a||Qw» I 

O. (RRR RR®T VfttX, £W 'Q to'®! <R^ l '© 1 ^ C?Nt SRRlfto I CWT, fa 5 ?f Bwi 
AB i 

8. Wi? frfa 'Q £W ^tfC^, v5w>vs| <R^ i ^ '®R f#lQl<P I CWT, fa&3 fro ABGF I 

£ (t. <R frm, 2PQ « tost *R<R£ <Ht ^ i ^t? QRlQHi I 

v CWT, fto? Best ABCDEFG i 





©«>WuJ 


B 


C 



F 


E 


W ftwlft* fulfil* RflR Rt Cto RRR fafBf Rfi>R I vsl^ 

*Hilh<pl(.«i £lc'®)<pf^ TORT RTMJIR ^©t? iM '©i»p*i R>CR (Rfto tor R*i*i1i> 
totfto *\u* ^wt« rr rnt rw©r rr i 




*W '©«1 (Plane surface): (.<plwl wis ^5*t?PR c*jc<pIc»iI '5tR> R*»jg ^wlw RR®TC?Nt 

Jl W1R ^*tR '©I'qpvf^s '^ ) Jr \s«u^ •*h's«i R«Tf 'SR i ‘ 5 * * 8 ttf^ Ito 
«im^f Jr *rto $*itoR i to^ to wfc <jt cshri^f^© rrr 

WC^C-'P ^RRt w®[ Rt«T Rlfc I l^g 'solRRxp'olw ^5t ^v©*! RR i RiRR CR^iff© 1%^ 
I $*tIRR to ABCD, ADEF, ABGF Stf^l^ 4R* 4R# RWT i 


^j : ^tor*fRt<nwr rr wiftto© wir tom 

(infinite) Rt '©iftfttu <p^I SR i ^©sk ^OTR RS^st CRE^ '©i^h RRt RlRCR, <.<plc*il 

rrr crrr 4Rfi> wr cricrt wra ^rr «nwr Jr rrr csptfir wr c^mt wr Jr 


S. <w»'©«i (Curved surface): (. < plc,*il '©ons ^*tR '©i^pvFs CR c.<i»lc«il ‘jsfc R*«j« RkcrI®^ 

R*«iw*it Jr wra ^rr '©hF^f© rt scr, Jr '©«!«» w©r rrt sr i crirctr 

^j&5R (fJRsfi* <l^»'0»l I 

o. RR Wtto (Solid geometry): Rto RtS3R CR RN1R RlSlCRJ *W4*$ *m ^T, CJP*It 
'Q R*f ^Rt RtR, '©Ic<p RR wtto (geometry of space) RRt SR i R^RR'S RsRRQ 
'sthif^xp etjlfalvs (geometry of space) Rt Qir|Qi<p 'sulfai's'S (geometry of 
three dimensions) RRT SR1 

8. <£FF5% Cm^tt (Coplanar straight lines): 4RRto *I<MMRT WR R^to 

scr, Rt ^©iwr wu rrj tot ^Rsfi* rr^sr w^r r^r scr Jr RRRCRRf’jMCR* 
<£R^m CRRf RRt SR i frou AB *3 CD <5^ ^©%I C^ff, EF '©Ici^i 

TiftSi R?l i 


<t. <R < P'©^k cm (Skew or non coplanar lines): W5^®T 

^mto R ^ Rt m to £R# wi rrt ?m R 


*o*1r 






wjm io. stjiRFs 


*nMtmr 'm ^ i %*ibrt to ab « ff &H*v«*ita cm i $fl> c’rtw 
fro CTW ’t'tto '©ll^l'©* <*T3>fT> ^5 ft©t% <M<.«1$. 
fa^©%r ^ i 

to. 'W^'wrertf (Parallel lines): ^ 4<^il >I<WM*4 *rf*f *t<Fl?r C^f ^t W 

^r<K ■#? c^twt f^ ^r «ir?f, w «t *nwnnt ^*it ^?r i 
fijcsr ab to CD ^Jl^l®r ^ra«T c^tf i 


<{. ^*T (Parallel planes): ^TSTseT *lf*t C^f *Tf <PW ^spifK voltis 

c^n?R ^t*ri?r e t cr*it ^ sitw '©w ^ ^©*iw^ ^©»t ^®r ^i %*tc^ tor 

ABCD to *fR?t «tm FFG ^RS^T# WOT *IWMi>«M ^®T i 

V. ?m(m C^tt (Parallel to a plane): *wfl> *HMHHt « W'iMW 

'oiRPn5'olc<i ^© ^R?RS ^ ’t? 3 ^ C^t «Tt ^©W ^ ^ WI?T 

*WHs<lM GNt W^Ti %*IHUI to CD 'TO C^tt ABGF *1»IMmIM CM i 

c&. WRT C?T*tt (Normal or perpendicular to a plane): wlcil WT^It 

wto c^n?rr *Sr wot ^#F5 c«ic4Ichi c?r4fir $*i?r 
Jr wh? i to?r to op c?nt qp 

$*i?r »w, W 6 ! op c^ft qr w^i «rm AB, CD, EF 8|ffcfl> GNRr 
'sto^ i 


p JV 



10. F©«f<p (Oblique) C?T*tt: ^ra^R^IT *w'©<.«m ^fSTHs^M ^T *1* ^Tf '5^T, 

*2r wrc?r« *ws?m f%w c^ft^iT^n $*Ra<r v&R?r?r to mtv, st «*rt fcw 

GUti 

11. $nv (Vertical) C^tt^T^T: to W«tt?T ^ 'Q^R?^ ^©t<r W *|V||«te<lH C^tCTt 
C^ff ^t '©« 1 (.<P *tR5f ^t ^©«T im I ft U>s <ilc»m tof ABCD ^©«T <5^ PR 

C^ffi 

Tp^t-\0% Soovo^l W-iO>r csfR 



*S>o 





(Horizontal) 'Q C3*(t: c<plc*il ^Ts»f i£T^ ^5\ ^T, 

^5\u$ ■“Rtr ^r '8ii^Pi4 ^r^rr^n c^r wi mwiwi 

'qi^R«p ->is«'iw'4 ^«tt ^?r 1 ^*fc?i?r ■^ra' fksr abef 
<*r? pq <£&$ wrc<r*rr 1 

tt>. W( (Planar) « (Skew) C^t b'fc'sfcw ^IfflPlT WI 

'©hFvFs "5^, \afi3 5 w»f ovjvglst ^ff ^ i ^TRI?T C<PlCMl &'8'5<.«ra <H^C«1l ^IWT 
\s^®f vanPxps ^ $ i>vj'5<8fc<p <i*i<P'©^k i>'8'5'8f ^«Tf ^?I i t*i<p'©^]?i o'j'jjc.era 
^tl^S 4<PVSC«1 ^HJ WI '0|<lP^O I ^©3t° C^lWl t«1<P'©^*l 

b^'jC'St^ ^1^1 i vs>|ci<l fi>S5 ABEF ^^ps®f 

*m BCFE ^isf i 

>8. C?Hm (Skew lines) (TFH: ^ ^s% C3* It* W&fc c*M 

C*IM>IWl 4<pfi> « W CTtCTt fi®5 C«tW ^rf«^o W®f[ 

c?sm ^ com 3w>jc<m *i>ii^h ^ 

c<r*rt c^n?ir f^© dr t^© $**1* c^m ’tf^N's £ff©% c^rrn^ 



¥%, AD « CD £pp©% <R*lt i «M>IWI O f^© AB « CD 

rwjt op <*fr o<5 <R*rmr ^®jr <f?rr zpoq t ab « cd <$rt 

^sp®^© C^M ft 01*1 <MC<} i ^Rj ^>$|R ZBRQ 'Q AD 'Q CD ^ ^p(©^5 C^M fttfi*f 
W <?T*tKR P ft*»j1i> AB 4?r «*fiT '©i<]pvt^ <*T^ QP C^t '©i<rl£ CD <*RT i 

i(t. ft'©«n C^R (Dihedral angle): *R '©«1 »iu«iM*ff?f C^f <p<u.«i '©tW? C5pt 

«M»IWl ^*5 CW& dr WVOVNUM df C^f C^M » 

^ C^tt C^Tlt dr WTO ^5^5 %5®T C^H I 




*o*tr 


'srajra ya. euiftR 





AB « CD WW AC asm *fiP*l* «*T AC C?T*fW O AB 

OM CD OiV »HMCiHt W 1 ? ^It CT=T 

AC «£RT *TC®f 0 f^5 »W I /.MON t AB 'Q CD WOT 
%5«T C^M 3jf^» i *l'sH(.ts>R J i»('»c«i^ %s»T C^tFR *lfoltt 

(£R5 RC°1 J1>(VS«Tq?) *R ,W R «W i 

^srf%FF*f (Projection): CTtCTt R^ C«t^ RR^ *R*TC<r*im fc*fir RT C^I^T 
^RWR ^5*R 'oilwp'® «m«r«IR ^ C?T*tt Rt ^IWI?r ^5*R ^ R*^ *im Rt 

's|R>(.' s » J ''t (projection) R®lt ^ i c < plc»il Rt ^i<p«n R*»j <. < pl(.*il 

RR$ wot %*r ^f«F® <?to lr ?rwr %*r % 

^rmr Rf <m<i*ffa 'oiRx.'sp’i R®lT ^ i ^ «nR>w*IC^ ®R voiR)c*sp«f\8 (orthogonal 
projection) R«Tt "5$ i XY »!'»(.«!* ^5*R <i^w^tt AB 'Q »m«iw^lt 

CD <*RT <rseT*!T ab « >R"IW4 cd OT^lCTt WS i 



*H<P 

^) 4^5% «, WWW ^R»I3^ WHsRM Rt CTtCTt 

R’^jc'o *r*r c^t <p^w i 

«0 $R> *iiMM«it ^t^s% jps *nar, wtw r fast c^?rr 

R*«JC'© C^TQ <PSC<1 R I 


R^gRlR 

^) c^T >W'©o«i« ^ R*r ^R«i«rt» jhmm^iIc* 'iiRR'^^iw 

^PP(4oIM $ 'oi^pv^S «||<pc<l I <*Rsfi> ^R^T^Nt 'Q ^fSJWR ' 5 H i JJ 




if ^©tws tot ^pr?*tj w «rm^ i 

«0 ^ ^r >m«iM*im '5i*o fe ^h *rra i 

wrc?r*lt's >i>iv4>c*i'Si 'src*® **[*& 

^) c^rwr wimr c^n?n ww ^tw<r w <&\&w «it^ 

^Ti 

*0 wlwl -»io«'i«r4 c<t»IcmI ^RW C^f <POt«i '©Iwo "SIW ^ n*m i 

n) *rf*f c^twt *nwnnt « ww ^ ^rtqm fi*5 «nc* f ^ppj< >i<wM*iifi> ir 

->i»ivsc«i 'oioR<n© ^5^ i 

■jSju *i»i'»c w io ^ppRf 

^) w«i ’f?p*f<r W5« ^©tUrfi TOff «tm^ HT i 

*0 ij^fi> »ia|vo»i *HHoc^l ^c«n '©HT »io«i««n?T c^t <poc<i '©Icno 

'*H^5 

^mt Tsrift, i^r^fHt ^ ^ ^t c^tHt^m i 

^©HT SlW>JC<l>3. *tfolM **lfa (space) ^ W «ltW i *im ^t ^tfc, 

^ <p<j«ih §^t, ircN ^rlfi>?r ■ > 5^t Alfa'S o^o^o vSikoH i t^r 

WT*§I 

Tfsj^sf \S|v|<j| <j^»\s«i ^k| (,<jR>'» “ji/iJO ^lt*T ^f*t®T <pco sllco 4 o^co 5 x)«i<^ (solid) 
"^ft ^?I l Ji»)'8»i-^f t^lCTl C^T <P0(.'© ^T CWT '^T p l^ R>»lfi> ^ra«T C^ff 10<l>l0 

C's^R '5tk1w d<MWl ^ft 5 ^ W’fr'T ^C®T '©!•«'© T>f3fi> Wt io<Plo i ^ ^s«T^Tt 
x|^<]^ x®5f ‘ s j&'©«i (surface) ijfi* ^i»|vo«n (?i c^ftn C^t '©IW if 

*fRf (edge) ^®ff ^?T i 4 <pR ^t HI ^nf5 < 5.i'©«i '©ilc#. <5^? ^Hlu *(t^ v ©ik?. i 
Q>c<pi5 ^«T *m | 4'3 s f& <j^vs«i ^t^T '©il<i ,, < i 

^) (.'©Hoi 2l(.'®)(.o» ^51 O'lO'^j 'Q Iwi o*io^o kr*l i 

^) cv©HH v5(.*il^© 0‘io^t^lt?' <pco<pR <uo^lo 1%*l i 






*o$1r 






'9||{|VS*1 'Q 'S(,»|51 (,*J^iH«por| 

i. 'oiI?iF©<p R*T Rt (Rectangular Parallelopiped) 



fcnoativbi >ri^m mm rrt tor vm«**w >iiwms94 to** m\ rr i 
W»TO CHwfl* 4R# RIrMw <£R* t4*l#s >MOaM« RRH i ^n^fw 
RRR*gR WT 1^5$ Rl?fi> RlR'SIt^l 

ct >ii*jhaft<f> to**« TOsr^ar, TOstro to** R*rt <r 

totor to**4 r4w, ’to ^ -^j i to tosrfr 

TO**R <flR* TOFR ABCD, A'B'C'D', BCCB', ADD 1 A', ABB'A', 

DCC'D' *R* qfer*|jG»lt AB, vl'F, CD, C'D', BC, B'C', AD, A'D', AN, BB', 
CC', DD' i ^»CR tol <RR«T iR# R>4 BD' (RRTCR r«icr, ^RJ’JM 

tot r#, totor to**<t frNj, sw « tost ab = a *s^, ad = b 

<<r? aa> = c i 

R>) 'oilii'sMs R*R**R RRSf '®c«'R CT3RRT (Area of the whole surface) 

= ^ ^C&R C^3IWR 

= 2(ABCD WI3 WR +ABB'A' Wl? CWR +AD J D'A' WR 
CWH) 

= 2(ab + ac + be) r4 ^RR 5 = 2 (ab + bc + ca ) r4 4RR 5 

*t) '»il?i'©*i (Volume) — AB x AD x AA' RR 4RR 5 — abc RR 4RR> 

R) R*f BD' = \fBD 2 + DD* = \[AB 2 + AD 2 + Z?D' 2 = Va 2 + fi 2 + c 2 
4RR 5 

$,. W (Cube) 'oil^fos RRR*g 
<i*ic,<ps wwi, a = b = c, 'oi v »'flR 

RO m$ WI? t*M*H = 2(a 2 + a 2 + a 2 ) = 6a 2 r4 W 
R) = a • a • a = a 3 RR 4RR* 









R) R*f = Va 2 + a 2 + a 2 = v^a <*RR* I 

*. 4R5ft *WR*s« frNj, 2|*R « vSbbVoM *>R[RFa 4 : 3 : 2 4R* 

'SIR ^T5T$t WR w<a*p«i 468 R’HriSR ROT, ^5lR R>«f 'Q «ik'oi fR«fR RR i 

r*iIRR: rc»i <pI?i, frRj, sPR 'S 5 w>v©I RRI$>gr Ax, 3x 'Q 2x foiSk i 

v ®kc«i, 2(4# • 3x + 3x • 2x + 2x • Ax) = 468 

Rt, 52x 2 = 468 Rt, x 2 = 9 .-. x = 3 

.-. RH4*g<l fcNj 12 fflStR, £l*4 9flfclR 4R? test 6 fRftR 

= \/12 2 + 9 2 + 6 2 faftfir = V144 + 81 + 36 = v^6l fR^tR « 16.16 

fRfcm (sfm) 

«flW *fl?n©R = 12 x 9 x 6 = 648 *MfaSk i 

<p|'sr: C^fS Rt^ (<p|jj«i WlRt '^RWR CRF®OTR RjIc<ih>) til?' (Wj, 

2PR 'Q Sw>v©l CROT ^stR «ik'9*i, RRfij WI3 OT»3RF«T 'Q <Pc4sl frtRj !%<# RRI 


o. fgHstR (Prism) 


CR ^ Sties' W1 « RRl*<a<lM RfgBf RtRt ^ItR*R t£|R* \sjrj1rj ^sR^OTt 

RRt^fW fsRf? rot l fstWCSR ^ 2ft^RlR ^ 4 <R ^S(RJRJ WjOTlOT 
*H^f ROT I RR^OTt *ll‘if's«i ' 0 ||?i'®l«pR ROT fsfSRt^OT RtV Rt RRfsf^R t£)R^ 
«IWWI fstSRfijOT '©I4q> flfWR R«Tf RRI RR5R CRR RH5t fsRtR^ RJRRj^s 
RR i 'ffRR WR RtOTR ^*tR 1?oR R>CR <R>tR fsRtOTR *iR<P^ c f R>Rt RRI CRRR, 
lar^ilRTR fst^R, F^stRtR fstetR, *N**«rl4>H fstm ^sjlt? i 



'ffR ^RR R^|^ ROT fst'StROT ^RR fsRtR (regular prism) ROT i ^ffR ^RR Rt ROT 
rrIc<p iRRR fst^R (irregular prism) R®Tt RR i RSwIyilwi ^IlR^sRRR RRR^g 'S RRR 5 

RRR^RRi 


*o)1r 





^r*ora iMi. 




<F) fsfctPR 3R4H5FR CW[ 

= 2 WW) + *N^1*lWM C<W*M 
= 2 Offr?r <^3RP«T) + x 'Sw>'»l 

^) '3||?l'©»1 = c**Pt£|*P®1 x 5w>v©l 

S1K1H $,. OrgettaR fsl'stc^ ^Pl?r 4l$’Jt«iR fcRj ^RRstsi 3,4 ^ 5 <r.R. 

<4R? v5w>'©l 8 (R.R. i *roH'©c*i* f*wi«p«i 'S 'oilo'®«i RR "3R i 


■a 

o 

*Y 


fstWCSRT <H$’’jG®lM frRl 'JRWCSf 3,4 'S 5 (R.R. i 

<?TC3^3 2 +4 2 = 5 2 ,Vi* ^fw -qm ^ x4x3 = 6^ 

(R.R. ^Ife, fsl'SrvjfD^ trsJwR C«M*M = 2 x 6+(3+4+5) x 8 = 12+96 = 108 
(R.R. iW '®lUlv*H = 6 x 8 = 48 ’'R R.R. 

*PWR fSteRfiR WiWR C*M»H 108 rR. 4R* 48 ^R rR. i 


8. R?lRv& (pyramid) 

%*R '0|<iP<Fs CT «ftR> (*Rs*TR *ll‘R>«i’tRR 2lC'S)<pJo 

Q^i+m RrRvs i 



RsRgv&S 'jR G«)G<pIgiI '0|l<plw^ <l^'5'Sf i£R* ^®R <1l^vs«lt^It v 8 G«)G<pIgiI *R??R Ql'J'Sf 

^5 *ttR I \4>W >jR Atfpt <*R* *I4>|V| 9\^ *C"1 ^>IG<> f*RR<5 

^rr ^ i R?rR^lRt ^R5»i*n«i i 'Q ^|R?r c*jc<pIciI g<p!R<p 

^Rc<ll®t«p f*RRG\!9S I ^R^*R 'OlIwp'S «1^n^C«P RsRgv©* 

'5co's| <i«il I 'sw W5Rf f*RRv5 < ^®1G V ® *lt>3lt>3 'jRs '0| < qp^s t>Rfi> 

W1 ^RT (Rt^o 'I1<I*5G<P$, I i<R *Rt?R ^Rg^s <imR I 

t>l<R ^fSRt^ Qi'g'st ^Rt GPRS's d'jH'w (regular tetrahedron) ^R 

Ht i£T^fi> f*RRv» I R^Rg^ 3 + 3 = 6fi> i tR'Q4fi> G<pR<P ^ItR i ^R 
^5 'fjfsR '0|Rp'» «R 'jRfT 'SSG'PGttJ *(1^5 ^ I 

^) RoRg^s ^sjvsG®!^ wq«i = \$R?r c^zrm + ^R's«pJg»iR c^srm 







wt t^sf ^r, 

ftoRc®^ ^rsistwra c*»p^«p«i = ^jfto wsrf«t +^ Oflto *iRfa x wniwi 

tost) 

C^t ftottaiT tost h, ^fawWW ^-<®{W 34 RlTto r ^ to®t Z 

Z = \//i 2 + r 2 


^) 'SIUIVSH = -X W4*M x tost 
3 


tot^t o. 10 otR. toRfa tofir ^sraRl'® < 4 to> ftotR^ to^at 
12 C*fR. I tot^ WRm t«M*H « qHl^H RR ^RT l 


^ffit*iR: ^ffto (,«pwRij ^tf® (.<ic<p|</il «W r = — <?fR = 5 

Z 

ctR., ftotto* v5w>\®i 12 otR. i 

TSF54H toft MWlWl *II<V6W<I ««llMl tosf = y/h 2 + r 2 = Vl2 2 + 5 2 
= v/144 + 25 = \/l69 = 13 PrR. i 

.-. ftottes WiWBT W4*H = [10 x 10 + ^(4 x 10) x 13] to <?iR. 

= 100 + 260 = 360 to c*rR. 

toft '°ll?) v ®*l = - x (10 x 10) x 12 (TlR = 10 x 10 x 4 = 400 PfR. I 
o 

ws*k ttoiRsfto wjwrt wr 360 to otR. ^ 400 ^ ctR. i 


^>) 2|C''®J(. < P <3<p|l> <PW 'Q <±l < pfi> <PW Ito 5 ! (i) R'SW 'Q (^) fRlRs 

I 

*t) www w, (?®ftft to^® wjwrt «'*ii*j'®4 RR 

i 


<?. J 1»^'S'$R < P Wsf'R (Right circular cone) 

com Ql^oerd TOM (axis) *JW ^BT t>^R«> 

fogstl&c* 4<Rt?r ct toR r, <??m ^»ir 

ri 


*o*1r 




wjm io. stjiRFs 



to, oac oa c?r*rm Fgto CTRiipmr abc 

to*l* ^EPI <flWOT Q^C«m ^WwH ZOAC = 0 W, 9 C* C*WCT* 
(semi vertical angle) ^®Tt "5$ i 

CTWCTRT tost OA = /*, OC = r «*R* C^lWl tost AC = l ~St?\ 

^0 c^m = -x ^fto x c^rtwt tost 

^ Z 

= — x 27rr x l = nrl 
2 


*t) WlWR WW = ^5M CWf 
= Trrl + nr 2 = irr(r + l ) R*f 'A < P < P 

*t) CWf x tost 


C^iZRFST 


= -irr 2 h <£)<?<? I 


RT <sft fi*f?t <f*# tos? G3te f^NTtRt 


tow 8. I*rcsfl> *l>lfs^(5|4 C4»Mt<M tost 12 OT.ft. i£T*R ^t 10 OT.ft. 
^t«T ^5R G^llwl tost, 'Q ^PJU'ec,*!* <*R? '3||*l'©*1ft«f?t WI 


^RRR: r — — PT.fsr. — 5 PT.I^f. 

z 

(WRt tost l = V/i 2 + r 2 = V12 2 + 5 2 = 13 C*T.ft. 

◄tfVoM* WR = Trrl = tt x 5 x 13 = 204.2035 R< (Tt.ft. («tm) 

7RSJWR C»M*M = 7rr(Z + r) = tt x 5 x (13 + 5) = 282.7433 OT.fr. (2TR) 

^ttWt = -tt r 2 h = -tt x 5 2 x 12 = 314.1593 OT.fr (2iR) I 
o o 


<It ^>RJRJ ^Rf to^R w ^Itftto W ^RSR 
!5f VQ frfr^R I 


wt-ov, Sw>\s<i #t'®, (ft^r-io'sr g*iR 












'5j. (Sphere) 

cwra ^jtw ^ $ wrt <<r<Ht?r 

ot , sh^s $**ur ^?r c%i<f ^®t i d<5$ c*n®iw* i aft 

\ e fbr^ wr ct ^5®t ^c?r ^ c’lhw** ^«t i 



CQAR C«^ C*m O, OA = OB = OC (sm O <?K?F h 'qpCf P 

w %?i oa c^tm ^rtcsf 4f*t ^s»r c*ih<pfi>(.<p c^t 4 Mt> 
qbr ^s p <sfr ^jrmn pb \ 

:. OB 2 = OP 2 + PB 2 
.-. PB 2 = OB 2 - OP 2 =r 2 -h 2 
C*lh«»* r '^PT, 

I) C’tm^ *lAv®WH t*M*M = 4 tt r 2 4^ I 

4 

*) 'aimvoH = -tit 3 ’SR W i 
o 

«9 h fctbfcUl vo«Hbfe>CH = x/r 2 - h? W i 

^1W: C«l®Hf ^®T ^T «fi5<i8i fas ^ 'Q 'oilii's*i fa# W i 


\Sik<H (t. 4 <?f.fa <ulw^ C’lh^c^ - c*r.fa til ^al<pl*j 

O 

C^ifafP© gp^s ^t '5«T I $ W? 


C®i# C’tHC^f ^JP# = - = 2 (PT.fa i 

z 

.•. 'oM 'oilfl'si = - 7 r x 2 3 = — 7 r (PT.fa I 

3 3 

*1C*1 <pQ, 9 llc v ®^ < uM*f = r (Pl.fa I *ihe|5 - (PT.fa H 1 

O 

2 2 

.•. *ll(.'©3 ( oil*l's # l = 7rr 2 x - ^ (Pf.fa = -nr 2 i 

3 3 


$cOtr 






io. 'Stjlfal'S 


^c&c& 


2 32 

-nr 2 = — 7T Rt, r 2 = 16 % r = 4 
o o 

.*. RJRR — 4 R.f*!. 

^TR?R 'b. ?RR vSh>\®I C^t*fa, <iR5fi> ^ (RI^R* 'Q 

PlPl^R ?RR ^TsrR ^*R ^Rl^s i (FNt'S <R, vstWR ^*fF© 1 : 2 : 3 I 


O 

*Y 


*i»iRh: *<c*i <pQ, RRt?R Scovsl 'Q ^>fr?r <uW*f h <*R? r i ^R 

(Rhc^s 'S»'»l 'S RjRtf ?RR jpsk, h = r 

'®Irc«i g<pM(.<ps 'oil?i'©*i = ^7r r 2 h — ^7rr 3 ^R ^<P<P 

^ 1 ,A 2 

^R (Rh(.<PH 'o|R'©*i = - f-7rr 3 ) = -nr 3 ^R >£)<p^ 

2 V 3 ' 3 

ftPNfcR qlfltoH = nr 2 h = nr 3 ^R W 


Rc4?) = \nr 3 : ^nr 3 : nr 3 = -: — :1 = 1:2:3 


2 3 3 1 2 

-nr’ : -nr* : nr* = - : - 
3 3 3 3 


%R^R a. iRR "^RRR frRJ, 2R4 « 10,8 « 5- 

z 

(R.ft. i ^ *p«i^n>(.«p ’iPiCii - (R.R RjRtf<P'©’J[c«il C’lMRR £Rf^5 Wf 
*TKR? 


trRR; *p«i<.<ps 'oiR'oi = 10 x 8 x 5- ^R <R.R = 440 *R <R.R 

Z 

»IC*1 <pR, ’Jpis ^R^lJt = n 

;. n R^tR* ^R 's>llil v ® # l = n x -7r(-) 3 — — R*T CR.R. 

* 3 v 2 y 6 

gRJt^R, VE = 440 % n = 440 X 6 = 840.34 

6 7r 

.-. Rtffa #R R?*Ut 840 fl» I 

frtterfH b*. iR^ <Rn«nRR «iui^h v, c*m*m 

r, test h <*R* ^^RSR a (FRf'S CT, 

^s) s = -=-R 5 ! 4RR 5 

coso! sino: 

77- r 3 

*0 V = -nh 3 tan 2 a = - -R*T 4W 

3 3tanc* 



Ooo 





33(313: frog, 'Sw>'®I OA = h «.®il</il vSw>'©I AC = l , 3Jt3tf 

OC - r 43? ^r< Z :OAC - a I ^531?, (33TM ^st Z = Vh? + r 2 i 

fi>4 30 ® effort ^TT?T C3, tana — y 

h 

T 

:. r = Zitana 3T, Zi =-= rcota 

tana 


S — 7r rl — 7r rVh 2 + Zi 2 tan 2 a = irrhV 1 + tan 2 a = nrhV sec 2 a 
— nrhseca — 7r(Zitana)Ziseca —-3*f 4 <p<p 


cosa 

a u irr irr 2 cosa 7rr 2 

'31313, o = nrhseca = -rcota = 


cosa 


cosa sina 


sina 


3< W 


V = ^7rr 2 /i = ^7r(/itana) 2 Zi = ^7r/i 3 tan 2 a = \n ( - \ tan 2 a 
3 3 v ' 3 3 Vtana/ 


7ir 


33 4<P<P 


3tana 

S. CTtf^ 5 333^5 (Compound solid) 


*<M4»tyl 3^s (M^ 333*g 3E3i to C3tto 

^3133®! C*T?Tt 3«T: 


3>) 43 # ^nwi^m 333 5 't>3 ^3133 ^®«T 3f3 43 # fsietc^ c^iwi 43 # '®c«is 

35 ^5C3 333*p $33 l^to 33lt®T 43# CTtf^ 333*5 1 

*0 i£R5fi> f£T5ft33 ^3 « 43# b*$*6*lMk3 1# Wt 3C3 43? 3^5®Rstos 
toC33 $«t3 33t£3 43# C3lto 333*5 351 

*0 43# C*1h(.<P<l 311313 'Q 43# 33^3't>f33 J <.<pM<.<p<i ^#3 3J1313 3313 3C3 43? 
<33*13#^ C3t«TC3 5 3 $33 33faT 43# 31j3 333*5 ^R> 331 

3) ^T#1H3S « 43# 33fS^to frPkbltoW TO ^#® C3lto *M3*5«> 

3>Jt3^3 331 i?P 31131 


*0$br 






*o$tr 


WJfiT ivs. «ulR|\s 


4^5tC<r ^ ^t V|-H*§« TO SRR3R (M^ fcsfa ^t 

i OTlt^ i <rrr ^^tfw 



■^Iw: c^sPrat SIC's)w CTtf^ ^fr*§ siwp*) w 'Q ^i?r ^*fat i 

V9«1>IHtW WR « ^IIII^H fafaR ^3T 1%*t I 

knl^H «&• < wM^JC 5 '1^ &RI 15 CT.f^. I PiRhsjR s||^|\s<) ursx*R ^JRR 3 CR.1^1. 

^jFT, WJWR WR « S|Rs») w I 

?RRR: ^JM^c«m *Fff 15 (?T.ft. i c*jc^ ^ stt^s ^sRFlh^lffs*, c^cr'j 

^R PiPisjR sil^fss ^SX*R frRl / = 15 - (3 + 3) = 9 CT.ft. i 

C^ZRpST = ^ SltF5?r «pfc*IMIf R> ^“R *j&*l*M C«M«M + 
PlProR sil^ls* ^5rsj*R ^SC«H<1 C^3PF«T 

= 2 x \ x 4vrr 2 + 2 ttW = 4tt(3 ) 2 + 2tt x 3 x 9 = 90 tt = 282.74 (Tf.ft. (STR) i 
4R? 'filUl'oH 

= 2xjx ^vrr 3 + nr 2 1 = ^tt(3 ) 3 + tt(3 ) 2 x 9 = 117 tt = 367.57 ^R C*T.fr. (SIR) i 

Z o o 

v5nk<H io. iflrasfi; <RRR ^pHt C’1hc«ps Rfea?' ^iPf 15 <R.ft. 4R? <R*f 2 (R.Pf. i 
^) C’lhc^s ^pMt TO*R sili)s*i i 

*0 m to 4Rfi> PtcrS c^w ^r i %rS c*n®iCT?r ^w<i 

’t) fawo C’lh^fiJ <5^ ^R> sil^Is* fta'olw $Z5 C^1«T I RRHfiR ^SRf^s ^f?C*R 
qRfcH Ptf?l <JR i 








ao^ 

RRtelR: 

R 5 ) Wtelt RIlR 15 (R.ft. 

.•. cm&* = — (R.ft. = 7.5 <R.ft. (RMc^*! CRR 2 (R.ft. 

z 

.-. (RRFRT ^Nt ^TRtT RJlRTR = (7.5 - 2) (R.ft. - 5.5 (R.ft. 

_ 4 4 ~ 

.-. cm^<f WIT ^STORR v(m*\ = -ir r 3 = -tt x (5.5) 3 = 696.9116 RR (R.R. 

U <J 

(£tt?r) 

*0 4*tn?r, <rh??fr RjtRtf 7.5 <R.ft. 

4 ^ 

.-. <R1*R?FR ^5lte5aR = -7r x (7.5) 3 = 1767.15 RR <R.R (filter) 

O 

.-. <RRi?F w (RT^R iterate = (1767.15 - 696.9116) = 1070.2384 RR <R.lR. 

(fitter) 


RtR R#, fRC# CRteTC^R RMR r CR.R 

.-. fRC# C’ttete^ iterate = ^tt x r 3 RR (R.fR. 

(?R^8 R*Nt CRtR^ Ws (RRI %R IRC# CRRRsfc baft Rtett WS, (RRR 
'i|R'a4 ftrR§ c’tR^ ^IterWR Wf i 

.-. ^7r x r 3 = 1070.2384 Rt, r 3 = 255.5 Rt, r = 6.3454 (R.ft. 

.*. PTCR^ <RtRR#R CWf = 4 tt x (6.3454) 2 = 505.9748 R< (R.ft. (filter) 

R) ftr^ (Rterc^ RMt 6.3454 <R.fR. 

.-. fRC?II> CRHTRRT Rjpf = 2 x 6.3454 CR.ft = 12.6908 CR.ft 

ci 5 | ftr^s crrr# w «iif PaR Rte^ IS^'otM Rter, <r^ risiHJr brtr ^ 

Pi ML) CRhws <ul<.*m RRR 1 ^sm RRR 5 'oil^Pas Rtt$[R frttj = 12.6908 (R.fR. 

Rmfik iterate = (12.6908) 3 = 2043.9346 RR (R.ft. (filter) 

PiwiJ CRRCRSR 'oilii'a'i = R*Ht C 5 II 5 1C < P RJR3^5 c®ikR 'sil<i'a*i = 1070.2384 RR CR.fR. 

(filter) 

• 4\H$4 nrffof* ^RPter iterate = (2043.9346 - 1070.2384) = 973.6962 RR 

<R.ft. (filter) 


*o)1r 



WJRl iO. 'SfllftFs 


vsoo 


i. fcNj 5 <7r.R, £|*4 4 (TT.ft. ^ test 3 CT.ft. I 4<T 

w? 

^) 5^2 <R.ft. *t) 25 (R.ft. ’t) 25-\/2 (TT.ft. R) 50 (TT.IR 

$, C^Tf Qi'gc'sra 'oiTsb'sjvsr ^I^ERT frNj 4 C’T.'fa. ^ 3 OT.ft. i 

Q|'S*I1 »m» ^s?r ^ifsr b>gfitM» - 

(i) cWp ^ 

(u) TR^S^fw PiPi'ols ^ 

(m) cwt ^ 9?r <7T.fR 

'Q*lwm 'oilc o il(. < p ftt&n c^hfS ^)l5<p? 

^) i *T) ii *t) i 'Q Hi R) ii 'Q in 

%5R T5&B ^IIOTIW « « 8 TO 8IORT ^ I 

2 c*r.1R iro <7ti*rc* 'aHf^n ^®r PiPw»n IS^im 4d> 

^nri 

©. PlPKbWlUn ^Ilil^H W? 

^) 27r ^R <7T.fR ^) An ^R (7T.fR ’t) 67r ^R OT.fR R) 87r ^R OT.fR 

8. faiPltbl-slfB-sl ^Rf^s TOW ^lUl'oH W? 

^) ^aR *0 ^'SROT.fR R) ^ ^R OT.fR R) ^ ^R OT.fR 

3 3 3 3 

Rwra WlR Folic'S (t 'Q 'b £ftSt?T f§^3?T R'Q 1 

6 OT.fR. ^j7lf^f*H> ^<pf<> <7ih<K<p slPitii 3 OT.fR "3JT 5 Tl J ffai*1'o ^<pfo 

^R^fjfw Rrf^R fc»ft ^t 1 

<t. ftftbNlbi test w? 

<F) 4 OT.ft *t) 6 OT.fR ’t) 8 OT.fR R) 12 OT.fR 

'b. <|^«W<1 WR W OT.fR? 

^) 24tt *T) 42tt «f) 72n R) 96tt 

(4>jM*Mtol ^ ^ *ItTR 1 SlUII<6tM 7T = 3.1416 

<T. <*R# ^ITTSI^R 'SR^p &#, £K « ^F5t 16 ft., 12 ft. « 4.5 ft. 1 4<T 

^&6t«HI CWH, Wf?T frRJ am 'SlliW fRfa^i 

tr. 'onfrFo 2.5 f^. « 1 ft. RPlH3 ('oi'0)*«D fc 1 *I%TM) t£)^ 'oil«'©l<p|<i 

'5RTt s Jt^ vScov®! 0.4 '5^T, iiR 'o|li)'o»i 'o|'»j*«D c f WR C^3PF«T ^ 1 





©08 

(5). '3||?i'©l<pk xii-q^s 5 (R.ft., 4 OT.ft. 'Q 3 (R.ft. <*R ^RR 

*MC<M RRSjWR WR ft# W1 

10. 70 ^IWIS <SRJ <4^t (,^|(.jv«i ft*# <p^(.'® ^ mUS SfffsJ^S ^lci£)«l >5RJ 4.25 

CSTC^f « 13.6 *Mft3l4 ^ppsfR «ftW 1 ^Elft 34 ftfcR *Rt ^T, «*RT eW « 
v5w>vol "W 

11. <.<pMc<P* v5o>v®| 8 OT.ft. 4^? l>ft?r ^Jt 3 # 6 OT.ft. ^t®T, RR5j'»(.®m 
WW « q|t|VeH ft# W1 

i*, >|V|^fv)4 C^fet^ 24 C*r.f5r. ^ «IU|N®H 1232 ^R <R.ft. 1 4RT C^rtCTT 

v5w>vo| w? 

io. c<plwl ">l»ic<p|% Ql'josra frftj 5 (R.ft. <SRS 3.5 OT.ft. 1 4W ^Q* ^tf?T 

&\jpfc<p cnHIM CT T§^*ftr ^f, ^sR 'o||ii'©*i ft# W1 

is. 6 c*r.ft. ?jRftftft& «*rafl> c»ti»iw?r «'aim^H Mr w i 

id. 6, 8, r OT.ft. ftft& ftlft <pfk <Ft^ ^®T *tta 9 OT.ft. ftftS 
*lftF5 ^53t ^t«Tt 1 r 4R RR ft# W 1 

i'b. iR# ^pHt C’lhc^ <iIrms RJR 13 OT.ft. <*R5 <?1RR <R*T 2 OT.ft. 1 C’fleTC^ 
^JW® OTRT fro ftwiS (RT^R 5 fcsft RRt '^Tt 1 ^aR RJR W ^R? 

is. 4 <R.ft. rmc# <ii^# ftaft «tta 5 <R.ft. ftftfc «jiv^im *15 
^pHt c’ttw 2t^s ^?it ^rr 1 R'ol?i c’lh^RJ w <33? 

iv. c?irr ftwS c 9 ll°i(. < p<i rjptr 6 <R.ft. 1 4 R otw 8 c^r.fsr. <ftu 's 6 CR.ft. 
«RRft ftc# fflm* sr^s w ^? 

22 

i&. — (R.ft. <IM< ftftS <fRsft C’tlw Cliffs?! 'SR^ iS^'elM 

7 r 

^ItU 1 T5 rR^» ^f?C*R 'o|l?)'©*i 1 

'i.o, 13 CT.f^. f^ 5 !^ <iR# CSlW 12 (R.l^. ^®t C^R W 

®R 5R^r C»1H<pn>(,<P C^f W1 C^U^T ^ 1 

^i. TJRRfp ^Rk 4I^W<1 ^ « 2R4 ^Ha*CT 1.6 ft. « 1.2 ft., test 
0.8 ft. <*R "^6 3 C^I.ft. i Rj'swo x ©c«i<i c,**i»i£|«p«i <pv©? 2tft ^ft5R 

14.441>W ftslW ^ W ^ W 

'i.^,. 120 ft. k’qj 'Q 90 ft. 8W (<ift»il < l) ftf*f^ 'oilii'ol^lo < iHlt r i<i D'jfnw 2 ft. 'Q 25 
(R.ft. % sllfft fttfS 25 (R.ft. 12.5 (R.ft. 8W 8 <R.ft. (R*T ftf 5 !^ 
W^Tt 

^\5, i£R>fi> «(|«'8|^|^ ^RJ 'Q 4 : 3 ^ '®ll?)'oi 2304 ^R (R.ft. i 

sift M^TOUiw io Uw flw *s? ^5^ ^im %sm ft^s 1920 ^ 









^c®i, <1^*1 'sjt^jt^Tf f*M?r ^?r i 

^8. «ih>l«n '5w>'©l 7.5 i (^ ^[ ^I?f 2000 fast's 

t>l^c«i 1% ‘ s 1t%srt c r ^jh'oh 

*fo3'Sjetl<pl<] ffiletw?! frNj ^It^ 5 ^ 5 ! 6 OT.1^. 'Q 8 OT.ft. ^T*t? 

I^ 5 # ^1^ Sfasj^fi^ 10 (TT.fa., '5 w>'s| 12.5 (TT.fa. i WtWra C^M 

'Q 'SlliJ'iH WlWl 

4 c*r.ft. <ntfaPi$ fstwm t 5 c*r.ft. i tsfc ^sm^f 

C%4«h « 'ailil^H C^ W1 

6 OT.t^. sl^fafalv sheets toft voi^Pvl^ i£Rsfi> ft?flto?r v5o>v®| 10 OT.ft. 1 ^l?T 
TTO5JWRT CWf « «ll«|VeH Mr W1 

$.V. t>\*)Aj)6'i( ( <p<] (.<ic.<p|c*il *rtE?l? 8 OT.t^. '5^, ^rsJWI? C^3PF«T 'S 

^srtro Mr ^r 1 

$3*. »Wl1* M*T W( 3 ft. MifafalS «Hnvol«M Wn*s « $*tEJ?r Wf 

ftfolft® 1 ftUlftow fft<T ^lp M 2 ft. 4^? ^FsT 3 ft. *«IT*RlfiMr WtWRT 
« 'ailil^H ft*# TO 1 

00. 25ft. fc# « 18ft. sl^f ftM 'fft^ tnl&hl tpfa w«lc«m S»\©l 

5 ft. 1 siftft ' 5 Ht?r 14 ft. ^®t ^raft?r 'oilii's*i Mr ^?r 1 

©i. ^) M?T *M<l*$fl5<l TRSt^R WH ft*# ^ I 


zy c 



*0 s*is , '5ps <p(.4fi *Hh *rt?iftt*H> t£)<pfi> m* , ') r i < pc < p ’ifacs 1.8 c^r.ft. sjMfafart* 

wr*rn?rfa^n ^<ft?*ijmft<fa^?ri 

©*. 4^ *R^>fw c*Ni$foi ^ffsr $wr 8 taflJfir 4<r i>ft*r ^r 50 ft^m 1 

^) ^115<i <3®m?rt ^ 5 r Mr ^ 1 

*f) 's'Rp < p^c v © ^5 <p1RiSIs 2fwm '©l^p^ Rj'owki *J^3^lc,*m 
^IRwK Mr ^ 1 

*t) '©Rps £tf^ ^J|5^lPBT ^®TI 125 ^T <wh'»h W *&(5 ^? 

5w>VO<| #t^S, Sft^r-iO'Sr G£|f®f 





'swfer is 


(Probability) 

w&ft to «nf% i cwr v*rera ^.^.1%. »tftot?r 
*tw ^mr ^ ^ftrat to irotfr wm ^mr c#t, toi*i)to 

TOfflsiT ^ ^8TH *i«h*il ^ ^jlfn i ^sNK c4lwl ^it 

^■m cw ^5wr sttro^ cror ^i«hw tom#ti ^im 

•>T«ft»il ^t C^ftt TO ^t To I ft 5 ^ C<MWl 'JfPT PttfS <TO *Tf I 

^ ^r«trtc?r «iN5ii c<picii ^rt ^rkf^ 5 ■hr Rfosi si 6 !!# 

toc^ wtot ftfas ^n, vs ^ftt to?® *nror i 

^ ^srajft cro ftwffat — 

► *wh«hh TOtt tojt to?s *nto i 

► frnftH RPf® ^rt, w « ^iwnj ^im ^cfar tof® 

*II<IW I 

► 4<P^ TO?® *ftTO I 

► v^ ^r >)4 ii<hi PHs to?® *nro \ 

► ^Sr « <ll*s<lR>f3«> *l»|»UH ?TTOR TO?® *ttTO i 


*I«I-Wl 4 ’IW ^fw «fl?tc|t 

*lffat (Random Experiment): ^T*I*T C4IMI *lfta»l?r J i«l<u j i«p«i «p«iI«p«i CTO 5 
WRt «TO ’iltalfiJc'® C4IMI RPR> C5^51?11% <H<p«i TOt<i v®t PiFbvs 'TO' ^«Tt 
^im *Tf, TO frK *lffat ^c«i i CT5R ^<^1)1 '^j5t ftw*! *tffat?T v'l^hj *P«il*P«i 1% rw, ^5f 
TO<tf voik’t (?lc<p^ sjlft Pp*v$ Jjplfi) Rwc’fil w»H <p«il<p®in> <iiSc<i ^t v®iNsl ftft>vs <pw 
<FI<.V® *1# *lt I ^VSSk ijpl PiW^f ^51^1 'fl 4 VI)| ^ift^t i 

^it (Event): <7Pfl?tf *lfH?r ^1^ ^t *Wl*K*M ^Ti S'll^'-H^r, 

v5^r 3 ^Tit ^rt 1 *mg <£&$ ^rr 1 ^ 

WWl^T V|i3HM^) (Equally Likely Events): ^ C^Tt ^l<Hl ^ 



RRt? >8. *WI|<MI 


vDoH 

RRR RR cocii c<if*l Rt <p*i r@I<ij Rt RR v ®c < i RRR^JRJ <k.«i i 

(RRR 4Rn>t iRRtRR 5 Piwi.’t CRt® Rf d>R 'oiNs RRtRI <RW ^iRf 'S d>R 

RiiRt rt>rt rrwrj rtjr i 

*R*R fflm rShM^ (Mutually Exclusive Events): CTtCTt RffaR RfR 4Rsft R^Rt 
rScr ^nrst ^mr ^rj Rt r^f® rhr w ^ R^Rt^cRt^ *r**r f^a rUri 

rcr i crrr, ^5T <p«h.«i c^s ^itRt Rt c&r ^itRt Rfw^ti Ri>Rt i RRRt 

C^5 <$R RfcR Rtl wffc <RJ5 « <$R 

4R5RTCR ^RtR?^ * Rf i 

R^ 5 f *H*M (Favourable Outcomes): (R^tERt RfteR 4 R*fct R$RR R*fcRR WR 
RSRt RfrtR ^RFpf RSRiRSR I 4Rsfi> R$t fitfSFR RRtR RcStlvb R*Rjt R'SRR ^R^R ^PRRR 3 
fi> I 

RSJRtt^at (Sample Space) 'G R^Rt (Sample Point): c<plwl friR RffaR R^flRJ RR>R 
«P®ll«P «1 fRSR Rf^s C^i3c<P R^Rt^Sf RER I -gjgt iRERsR RRSR R^tRJ RSRlRSR R^Rt 

RR, RRt (3$ 'Q c5r I 4RR S RRT 4 RftWR R’RTRtRR CRStR 5 <P< 1 C «1 ^HRRt tRRtfa 

S = {H,T} I ^»RTv % RDr^R *I^IW, S = {H, T} i RCR RRt RR Tj§fi> ^ 
4R5RRR fR^R RRT RJRt i ^tRJR *<VRlW4fi> R£R S = {HH, HT,TH,TT} i R^RttTOR 
8 rt%^ ^RRtRRS R5R1RSCRR TRRt fRR[ RER I 4R*5t ^J5t 4RRR ffiwR RflW R^RtTO 
5 = {//, T} 4R* 4RTCR H, T 4R* 4R*l5t R^Rt i 

^sfeR> RANH! f^R 

^BrIRR*! i. ww <pR tilRRft fRR^R^ ^1 ImwR RRT RCRT i 5 ^ItRR R^RRt <?«? 

RRRlR: 4 <pi 5I ^1 Rw’t RR£R R^RT •*p®il<P G T > jc.®il RC^: 1,2,3,4,5 ,61 ^llw fRR^R^ 
R^T R 5 RR 5 RtF^ RRR^RI RCR i ^pifK (RC^Rt R 5 RR 5 R ^fRR R^RRf RRRI ^r®i)R c-nc<r>lc«il 

<£&s\ RSRtRSR ^RR R^RRt R?T5tfR 4iWm I RWf? 5 ^TfRR R^RRt - I ^TlRRt 

6 

P(5) = ^ ^« 1 CR IrR i 

$RlRR«t R. iRRCR^ iRWR C^tvS R“RJt RfiRtR R^RRt R*®? 

RRtRlR: Wf iRWR R^RJ R^RRRRM W 1,2,3,4,5 ,6 I 4WR RtMJ 2, 4, 6^3^ 
OSft^ R?Rjfl ^ f^#R C*l(,4lWl ‘flRS^r ^ftR^R C^tw R°RJt RCR WfK (RftW R°RjR ^fR 

3 

R5RR5R 3 l (R^ *Hl«H»lWl RRR^RJ, ^ R?Rjf ^TtRR R^RRt RJR - I 

6 

_ i _ 3 

.*. P (C^ffvpR^) = - l 



vSoV 




'©ken 4®t55 ®?it ®?i: 


OTiCTt^mr ^h\ 


% v|i3Hl5l 'ai^«1 *Ml*M 
Wt *Ml*H 


c®n?n ’tfwt c®t5*Tt ^r *mi*m *rtfar ^ 4®* ®5*te n (®®st *wt®r 

*ii>«ik^|) '55® *ft5® i ®»R c®lc*il <ii3«ik 'oi^«i 'sjt^r ■wjTU Ji«|<i«ik 'SIPT '^RJ 

®?T i ®M ®*R ®®[1®5®[® ^Rn^I, ®*R ®R 1 ^i 4 ®t®5 e t 

0 ®5® 1 4® ®5® ®t5® i 


Rfk 

fif%® c®t5®t *tftora or ®rc*t$ ®fc® 45 ® ftf%® ®frn ®5 «t 1 ffiffc® ®frmi 
CTO WHHH ®R 1 5®i CW, ®lT*1#®t®T ^ <j® 1®5® $&t?T WkHl 1, ®ltW *lt%® 
f®5® ®P® ®t5® 4® 'H'WkHl'Q 11 ®t5®® <®*lt® GUT ®t5® ®T, 4® W®®t 11 4®5t ^gt 

fk® 5 ® offfam h t ®imt® *rat®®i« n 4®St wt *tftet® c$n® ®pi®r toi® 

®tmt® ^kJTi'Q i i 435®i® £i5®i5®^ f®f%®®fr?t i 
®PTCJ®' '|i> r ll : C<Plc*il C® *H>*il <H(.*il *Tt ®f$fK ®t>C® ®I5® ®t 45® ®R$® 'HHl 

®5®r i 5w ®S®1® »i«i<hi ®® ®®® 5® 1 wh ®iMiSi)*M 1w c®5® ^k® 

®F®®t ‘‘J^fk® ®P® ®t5® 4® ®«hll '^TI C®®f® ®I54 ^J® C®*IT ®t5® 4® ■»wh*ll'G '^f®JI 'qkk 
4®fr ^®t fkTO 7 ^\m ®^!®®t^ l 4®t5® 3W>J®fi> ®§®k ®TTO® ®5®t I 

'Snk«H ®. 4®§T ®5®5® 4 ®1®T, 5 ^t ®t®t 'Q 6 ®t5«Tt ®® ®(t551 frf®®t5® 4®^t ®»T 

c®®r TOt i ®*ift ®) ®m, *o «®) ®tM w *wmi ®®? 


®®t®t®: «t5®15® C5H§ ®5®I^ 15 fl» i frt®5t55 4®§t CTIt TO 15 fl» C»IC®IWl 

4®fi> ®TPI5® < 1t5^ i ^®?IR ^rsr$T ^«|<M <p«iI«p®i = 151 

®) ^ ®IH ^®T '5 y S3fa R i ^fc 5 ^® C5# 4 1^ ®t®T ^T ®lt55 1 45^ CT5®t5^ 4®f^ 
5lWlt5lH®r^i ^®®? ^1® ®5«^= 4 i 

®|9f ^(.*13 'oi^«i *p«il*p«n 4 

= 15 ' 


.*. P(R) = 


<0 


wr w® *hi»m 

j# 7 ^^r ^smw i «I5®T5® 5fl» ^w^»t®i15^i 45 ^ wc®iwi 4 ®^ 

4l>iC«1^ ^W^T555 1 ^®®? ^imt ®5®RJ ®I^T ®« 1 l ®«1 = 5 1 


.-. P{W) = 




1 


_5 

15 


*0 


^gj irospf 15 3 

®f5®TT ^®T ^Tf B I «f5«T5® C^ 6 ®f5«Tf ^®T ®ft551 45<i^ C55®t5 i Tf 4®t^ 
^l*IW^ ®IM -5® ^ i ®IM ®(^® = 6 i 

®t55It ®I^T _ 6 _ 2 

•• t ^Rsf^n®^r " 15 " 5 1 





*o$1r 


'swjra is. >m<mi 


OOc6 


■^s) <p^i "5«t i torrid (.<!<] <m i 

(i) 4 ^rmr (a) (m) 4 ^mt 4 ^ (w) 5 «*rt 

*0 staffs *RFR 6fi> ^IM, 5 fi> «TH, 8 fi> i $lt«T fps 

<*rc# tn'olw ^rT " 5 ^ 1 Pi^Pif^s »i«hilt^rf w 1 

pMlfb'a vilc^HJ (i) *|M (**) ^twt (m) *1W M TOlt TO 


toitot l^fei *Mi*M»]jPiT - 55 ® to 1 cw *mi*m»jwi 

wrai^j to Rf 1 *rcro cro mftm toto to 1 %^ *mr wro rt 1 
cw ^n^QTrm «j#»nR tot to^ ^rm ^ tofi toitot 30%, firow ffcrc^r it%ro 
wf wrt 40%, 4f*mr <fm GkicB ^twictt^ wf ^mhi 60% i 4 to 
Pr*ihs crot to '©i'©!(.'»« ’tfTOv'stJR to® to? ifriJi^ ^bF»l^<p ^«h«ih qtTOt 1 

TOf WP, 4<p^l '^ST1000 4Nl <psI<i 523 4 hi CTO ^tt'QTTt C^M i 4 ww CTOTO 
523 

«m?*ljr- = 0.523 I TOt W vi.!alfi>C<fr 2000 ^ fTO¥*T TOtTO 1030 TOT CTO ^TOR I 

1000 

2000 ^IBRT W tf TO = 0.515 I ^*TO CT, 

*l5talli> ^sjt«^© olRic-fJ C’l^T (*ll)*sp|fi> TOC#t Rfa TOt '^ItW) ^TC*tfw ^5# TO 3 ? 

>3<pf!5 ^fv^UR < pl^l < plf^ ^.w *jIc<p aplfiJ <4<p<ils TOG*r cro vttm ^i'@h*il ^c<i i ^c<P3, 

toitoi tot to i 

8. ^srtrofrot t?*to ($z$ *ttrot ^pift to* urn tort 21 far 

^ 1 ^slTOT 8 ^ TOlTOl w? 

TOtMR: (?IC^8 ^ 31 f^*T "sit^ 21 t^T ^ ^c<ic?, i '©Kc«i (.<ic<p|(.*il 

21 21 
^ W ^r^Tf — i 8 ^ >I^I<HI — I 

v5nl^ fc l d. c<pIcmI RRv <£mt3 CPf^tt 65 ^FT 2f«FT ^1 C®11, 40 'SR wlwo 

45 'SR 52 *5R '5’tt s ®?T ’ifsi^T 1 >3W?r 'W '5P® ^'PWW Pi4ii>*i 

<P^C«1 “PtUpT iRT >>1«l<l«ll W? 2i«fa ^5ffM »fc®7r *Tf <5^ *l*l<H'6 

W? 

^RT*(R: ’tfsmCTl^ (65 + 40 + 45 + 52) = 202 W*T i 

^ ^ ^ ^ 52 

^pll^ofi 52 ©(*11 ^ ^lQi<p| -I 







Oio ftftv 

£f$R v *llc.«il *|Qi<pI *lcva*i 65 R*T i 'Rwl ’IRirI *tU5*J R (202 — 65) = 137 R*T i ^s<ik, 

137 

2fsR ^TtM RspFl R *R *WIHHI =- 

202 


RtW: 4Rffe 'Stffc’R CRR C’H CRR £l«R RCT 284 'SR R3J R|<3)|\s<.'©, 

106 ^R RR $F®Rw, 253 ^SR RR 169 'SR RR ^ujterc,'® 'Rr«*.«««. i 

RiFR RR5R RRR* frH'alM FKlfbVs ^|Rffe Wlerftttllpfcl ^ R RR 

5|fRW? 


•HlRWR (£R? Probability Tree RRf J i«h»il fRfa 

rifi^rr to, crcr *#rr rrr Rm^it IRr <r <wr Mr ru rtcr r^rwr 

rw i w *ifNtR H^HlWOM RRR <R*t Rv 5 RR l <£RR cw r^r »WR RRt 
« ^*IIW Mr RRt RRR RW RRT % RGRtR RUHR'S RfiR* I WWW RtRRt 
probability tree RR RSJRWR Mr < P^C'« RfR 'S RFosi <ii 5 Rs ■»whR '6 CRR <?*(.'» 
RlRi 

toti*«n 'b. rr r#, ^st rrrkr rrrr Irwr rrt rcr i R^RwRlfe 

Mr RRCR RCR l £NR H^lR if RR? 1 r©1r "55m T ^RRR RRRR fR# RR l 

RRRtR ^ -551 fRw*l *tffaRR ^ RM Rt*IM RmmI RRT RtR i tfRR RPt RRfel ^5t 
1 r?FER 2 fl> *MlW if RRR T RtRER RfcRi fR§tR RfcR ^*fR ^Rt fRWFtS 2 ft *Ml*M 
if WlR T R TW5 * 1 RflRtR CRfe RRR^TCR probability tree RR RRfcR ftttelM 
GiRtR ^R1 



RRRJ R^R if if, HT, TH, TT 1 R^RWRtfe RR {ifif, ifT, Tif, TT} 1 

RRttR R^R f^R R?Rt 4 RR? Slf^ffe R^R fR«jR ^HRR RRRR i 1 £|«R ^StR if « 

%©R ^5R T ^IRR *l«NHl ^ P(HT) = ^ 1 

S. RR Rf%, %Rfe "5R 4RRR iRW-n RRt I %Rfe 4RRiR 

4<p«tR iRW^l RR RR, probability tree RR »RRW3lffe (RR'Q 4R° Picw ^ifeRt^lR 


*o)1r 









'srajftl i8. 




^) d>*r, *0 IMte c^s, «t) cfcr *n**fir 


^|ff: 2 f«fw ^5t RhH>W f^T * 1 M RmmI <*TO 8l1fc «flc*r 2 fi> *Ml*M if 

^SfSfat T 'oihc.'s i CTfS <p«n|ip»i(.«p probability tree <SRT *il^lc,<u R*r»lw y'Hli/il TTt?T: 



{HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} 

^T 5 ^tT^ 5 T C5flT> 1^5 8 fi> <4C13 cwH <4<pfi> ^f&^Tt *ii3l<i ->i«h*il - I 

8 

'#) <$®T ’si^t^T {THH, HHT, HTH} = 3 fi> i 

3 1 

.-. P(IT) = - (<7R5tf ft*5*r ^51* >WlHHl -) 

8 8 

si) 1%^ c^5 (if) 9 ft'QTH ^Ff*r ^ {if if if} = 1 fl> I 
1 


.-. F(ififif) = 


8 


«t) ifi> <$*r (T) ’imm hhh w ^f^lM wtfK 

{if FT, HTH, HTT, THH, THT, TTH, TTT} = 7 fl» I 

.-. p[^i*m it] = ^ 

'Snk<H tr. ^<pR> Pisc 5 ^ 'Q >4<pfi> "55T Rw’i <p?il i Probability tree 

Mt w h*hipmID f%s[ i 5 «<w f whhi ^ i 


^Ri*tH: wl « ^St kfn *|3I«HC4 ^ fi«Ml <1# I efett « 

^1 6fi> {1,2,3,4,5,6} 'olive's i R'©lii ajpl Pi we.*! 2fi> *p«iI«p®i 

* F T *nar I *k *lSN* CTlfc probability tree 4<T ?Tl^?0 Ptt^lM 

S OTsUCTHUCTi 










Stovarf «f$vs 


■g<5t 

m it 


XX 

2H ) ( 2T 


HJ \T HJ \T 
Sh) (3T J (4fM (4T 


■gjSf - 55 ! 

h7\t h7\t 

5h) (5 T) (6# ) (6T 


^si^r 


{IP, IT, 2H, 2T, 3H, 3T, AH, AT, 5 H, 5T, 6#, 6T} 1 


C3TT& fRj 12 fi> 15 «<r* ^pi?r p ^fprm jwiuhi p( 5 P) = — i 

X Z 

2 

vSnk<H cs>. <.«'il<.<ps ut<Pt fjzs ^t'QTiR »i«hil - ^ H»Rt '5F© 

5 5 

m^m m\*rn - 1 4 <r ^sf*ti% djpr m » ^i<hi w? 

8 

Probability tree <u<irI<i <pw C^T^fhQ 1 

"sitwr probability tree '55^ 



^©?k <,«ii*fi>«i fm *rtsf*rtfto© *rr m*sm m\*rn 

p[*/*Fitm, m*n$<&m\ = | x | = ^ = A 


Probability tree 4* ^R?U farafiT "551 fawi mm 1®N ^ 

£©t% W 1 4*IR ‘5£© (i) ^5T 3 fi>£© «P«il<P«i ( ii ) 2T 

(m) 2 T ^PTR *Wl4Hl 1 

1 fi> ^1 'Q 2 fi> UJStt Rct 9 ! ’qw-il'Si probability tree 1 




















wjm is. »i«i«hi 








^ ^$t ficv*r 3 wmhi c^rf&? 

^ * 0 S ^ 


2 

3 


ft(.(>3 ^u ^ 'S O *IW fitwt?' ^Q: 




1 

2 


<#TC\» %T ^ 12fi> , ^TW ^®T 16 fi> <Plc«ll ^ 20 fi> ^5ff^ i 

CT'QUt ^C®Tt i 


o. 


8 . 


<t. 


^ifi> %r ^qth »i«i<i*ii w? 


^) — 
’ 16 


*) — 
’ 12 


^*ifi> ?im ^ -^3Tim ^i^t w? 


*> s 


<0 ? 
3 


*0 


*0 


iTOT ^S«1J c«fw 8 'G d W ^3<f T^Q: 
<±i<pfi> aplw l's*i^l?i Piw’f <p<iI "^T i 

t ww ^ifw h jwmhi w? 

’P) i «) 5 D 

^rrnrn tort w? 

^) 0 sf) I 

2 


•0 


'5j. "551 ww — 

(?) -^sms H ♦tt'651* m&t = 0.75 

(m) wiw ««Rsfl> # ’tt'QTmr ^wi^n = 0.75 

(in) HH *^fTt 1^5 1 
<7FRfi> ^ifop? 

^0 i, ii *0 i, in 5 t) 


1 

8 

1 

16 


1 

2 

1 


ii, in 


*0 


1 

4 




1 

48 


*0 


2 

3 


*0 


1 

8 


^0 i, ii, Hi 


a. 30 fi> fi>c4>ci> 1 c«t^ 30 *rt*c ^fw to c^mr 1 fifap^rr ftta 
toS toaster <?m 1 fltolfflfe to ^) csnvs *T) 4 TOt 

R'oN «t) 4 <aRT C 5 c?r c^li* ^r) 22 <*rar csc?i ^5 ^GTft?r j i«i<i«ii’j^rt w 1 


V. t^lc*il ^<pfi5 «ii>life's 570fi> fi>t<pi5 R& i sR»i 15fi> fi>c<piS foodie?. i f5o<pi>’JPlt 
'OH'OIW fif"K?T Ikrt'olM 2f«m *flRS|BRT CsMt ^Tt l £W 

<$sRFt? ^RRf W? 

^t-8o, 3 h>\d<; #t^o, W-io'sr G#f 



iSH>vs<7 

wr <*r^ra Rm ^ csthb *R*m t^r w Rstw ^w<w 

*wmhi w? 

c^twt <tfot Re*# ^itft ^r vq^r 155R Rpj, *imR<[> 

386 R t 5 !^ <ff*R C#t 'Q^C^ 98 R Rt^ WH CW I '5F© 4^ f*l^ to<MW 
R^Im R-qlRv© Rp^jR c<iRl 'Q'stW5i ^C <1 iRT <p^s? 

c^twr 4 <fR *wi§31w> R«iMf^> c«ii<f*c^ ^tcst?r *rh ^nft Rj^im caR^® ^t 

TJtTT: 


G*tRwt 

TO*Ut 

wwmr 

157 

<#¥# Rww 

52 

R^*tPH <pl(.'Sf 

1473 

'©ifaRmh 

215 


4<P'3t*1C.<P tn'OlW R4it>1 <MG«1 C«ll<pf5 — 

^) WWiR R«llRp© 4<i >)*ll<Ml W? 

*0 wwmr ^mr R^*rm ^tcst Ruiifw> <*rt >^i<hi w? 

*t) RwiiRp© < 5 ^ tophi w? 

^ <N4 «iIrw»i sft^ hj|$.'»i* *£R> RxRRt^s ^t? SiR*^ ^r ^c?r i 


SIR** tow 

fcfc'elM* TOW 

0 

1910 

1 

46 

2 

18 

3 

12 

4 

9 

4 i£H 'SjR^i 

5 


^) aw 5 ? ^|^v»i^(.<p tn^i'olw R4ii>*i <psg«i njI^IsRs l ^H^rl^ 5 ? '©wf w?r toR*iI 
w? *t) 4 ^r ^*r wm tophi w? 

io. 1 R " 55 t 'S 1 R Rct’I ^R»TH probability tree fr©R W i 
i 8 . Probability tree a<T > 1 U>I«J Rt 5 <f ^R « 3 ?H W: 


vtt>8 

fc. 

10. 

11. 


$cOtr 





^*ora j» 8 . 




id. 


'55t Rw^t 

>M>«1 ^l<lj »Hl»H 


'^jSt fiw’l 


P(T) = 

»i«l Rw 7 ! 


P(l/f)= 

p(pr) = 



P(HHT) = 
P(2H) = 


c«it^ urn ^5 ?mtft ^QTrm - <*rc* <nw“ftfl 

2... 9 

^Ic^i ^3Tim ^«h»il - i Probability tree <pw -- 

^) um ^5 ^ ^ »*i# w ^n?r 

j T@N»(I W C<1*1 <Ptl I 


^) (.«ii < pft> si®mi1 ) c5c*i *rt ^QTir^ mm wo <ps i 

2 3 

i'Js. <3<P'SM C^llc^^ l>l<Pl ^, 0 's "RjSiTsr dj(,«l ^Tf'QTft^ ^1«h»ll —, ^Jt'QTTfa J T@h*ll —, CSfr*T 

1 ~ 9 2 7 

J T@h»ll — I (,«ll < ply<l ^SJT 5 ! ^.O® <PS|<lMs ^STII^ •*1'@l<l»ll — ’Ilf'SX.'® 
X b 

'STf'QTTfa ■>i*h«il - i Probability tree <u<rIs <pm c®il<pfi5^ T^jSlTsr cajcm 

^t's?n?r ^Mnl ^ i 


is. <frcsfi> ^ ^sr m <im fwn <Rt ^t i (^ f*ik? l sNSfr 
f 5 !^ f*lk*F (7 Rmmi w) 

^) *)R ©ls<ilws RwH <psI '3$ '©(.<1 L ^\m 

^ <£&$ c ^rmm w? 


«t) Probability tree m i 

«t) <?r%3 ct, ^pifl> « tob* ^fir i «i^n *wnjt 2 n ^ i 

iV. ^5ff5 8 fi> «Tt«T, 10 fi> 'Q 7 fi> <plc«ll ailc^l *m I fc'W'slW 

OTf5«Ti 

^) ^rsrsf *mi*m ^ i 

*0 viit-MB (i) ®th^QT im mm ^ (0 ^tt^^QTrm^i 

*0 irf^ ^ ^?r '&t?ifi> ^ic*C«i i^T CT?n -»i^’j[c«ii 

■sjn^r m ^it? ?ret*rct m i 






i.i 


<1. ^) A = {1,3,5,7,9,11,13,15,17,19} 

*0 B = {2,3,5,7,11,13,17,19} 

*t) C = {3,5,7,11,13,17,19} 

^) D = {1,2,3,5,7,9,11,13,15,17,19} 

©. <F) x = 8 *) 56 ) 24 

S. 0, 4 V. 0, 3 


i'b. *t) A 

2 < x < 3 
**.■*) 3 < x < 4 
*0 1 < x < 3 

*©. 4llB = {-3,-2, 

*8. <F) A n £ = (0,2} 

10 


3 

*0 x < 1, x > 5 ’t) R \ {3 < x < 5} 

4 < x < 6 

^0 x < 1, x > 6, x < 10 
-1,0,1,2,3} «f) 4UB = {6} 

*0 ADB = {b,c} 

50 


iA 

\r. (i) cm S = {1,2,3,4}, C?T8? 5 = {5,10,15,20}, 

5- x = {(5,1), (10,2), (15,3), (20,4)} 

(a) s « s ' -1 

(iii) ^Ff?*t»T 

«t) (i)Wl5fS = {-3, -2, -1,0,1,2,3},OT5 = {-1,0,3,8}, 

S- 1 = {(8, -3), (3, -2), (0, -1), (-1,0), (0,1), (3,2), (8,3)} 

(«) S S- 1 (0,1), (0, -1), (-3,8), (3,8), (-2,3), 

(2,3) 

(in) ■*Ff§?*R *T?I 


*0$br 



*o$1r 




«) (i) ^S={\^l}^S = {-2,-l A l,2 h 

s " i= {(°'5)' (i ' i) ’ ( - i ’ i) '( 2 ’D'(- 2 ’!)} 

(ii) S CTOt (1,1) <£FR (1, -1) £11%% f%5?, S" 1 '*FK*R 

(in) ^Pk*H «RI 

(j)cms = {-3, -1,0,1,3}, C?I®? S = {-3, -1,0,1,3}, S'" 1 = S 
(ii) S, S" 1 ' 5 Fft*R 
(in) ^Pk*H 

«) (i) cm s = {2}, cm s = {i, 2,3}, s - 1 = {(1,2), (2,2), (3,2)} 

(a) s rs, s _1 '*pk*r 

(in) Tpf?«R trt 

k. 0,2,3 *f) a n) 26 *t) 1 + y 2 

>o. C®m F = R, C38? F — R 4) tyx 




*0 
*0 

*) 

*) 

^Sf) 
io. ^5) 1 


(x + l) 2 (x + 2)(x + 3) 

(2o-l)(o + l)(o + 2)(2o + l) 

(x + l)(x 2 + X + 1 ) 

(x + y + z)(xy + yz + zx) 

- y)(y - z)(z - x) 

—(a — b)(b — c)(c — a)(a + b)(b + c)(c + a) 
(3x + 4 y — 2)(5x - 6y + 3) 

(3x + 4 y — 2z)(bx — 6y + 3 z) 


*0 0 


*0 


x 


».*) - + -^ 

x x + 2 

^ 1 2 , 2 

^t) — — - -|- - 

x x — 2 x + 3 


(x — a)(x — b)(x — c) 

d 6 5 




x — 4 x — 3 
v 1 / 7a; - 27 _2_ 

5 V x 2 + 4 x +1 


1 


+ 


12 


25(2x + 1) 25 (x + 3) 5(x + 3) 2 


x — 1 



OiV 

(££ 


8 . 

<t. 

'Jj. 

\r. 

c&. 



v/TO v/TO 

+ 2 ’ 2 

2 — vY 2 + y/3 

-(5 — V / 33), ^(5 + "s/33) 

\(-7-V37), ^(-7 + v/37) 

o b 

i(9->/I05), ^(9 + VT05) 
b b 

4,4 

i(-7-V57), |(-T+ V57) 




13 


C&. 


5 

25 1 
T’ _ 7 


*S 


'b. 


9 _9 
2 ’ 2 



O. 9 
S. 1, 5 


8. 5 
b-. 18 


(t.V 



2 


7 


vD. 

6 

8. 

5 

<t. 

3 

2 


<53. 

5 

o 


3 

V. 

°_i 

1 

1 

ci. 

0, 2 

io. 

-1,0 



2, 3 



2 

2 




Stoufi fifths 









<t. 8 


>■ (2,3) 

®, (0,0), (13,13), (3,-2), (-2,3) 

*' G’ 5 )’(h' 2 ° 


4, (3,4), (-6,5) 

8 . (0,0), (5,5), (2,-1), (-1,2) 

5\ /16 3 > 


q_ __ 

o 7 n > a 


( 1 , 2 ), (- 1 ,- 2 ) 

V. (7,5), (-7, -5), (a/2, -6V2), (- y/2, 6>/2) 

S>. (3,4), (4,3), (-3,-4), (-4,-3) >o. (2,1), (2,-1), (-2,1), (-2,-1) 

( 1 ,- 2 ), ( 2 ,- 1 ), (- 1 , 2 ), (- 2 , 1 ) 

L , — 3 ), (- 13 2 W 13 2 


54 , ( 1 , 3 ), (- 1 , 


\V2l'V2lJ’ l vS' * 


'31^%# a.a 

y 16 ftSfa, 15 filJt?' 13, 9 

o. ft# 8 6 ft5t?r 8. 19 

a. (&m, sw) = (6,4) (i6, 1 -) 

Zi 

(Ml 25 24 s. Ml 8 sw 6 

b-. 36 fc. 8\/3 

*o. Mj 20 15 98^<ftfr<T 




(x, y) 

>• (2,3) 

8 . ( 1 , 2 ) 

* (2, ±2), (-2,±^) 


( 2 , 1 ), 

<t. (3,3) 



V. (1,2), 



*. ( 4 , 0 ) 

(2, ±2), (-2.±^ 
(2, ±2), (“2,±^ 


V0|^Cfl^| (t.<\ 


i«. 5 w i 



Sh>vs<? «rf^vs 


i8. *(* + 1) = lOn + 6 <?PttW n, a: TODtTORT C*m 

^ 2,3 WfiT 7,8 i <£<#f ^?T ^ i 

ifr. 11 i'b. 22 ^1* is. 143 ^ 


'ai^h'il *50 



\J}.^ 

5 / + 2 

i. 3a: + —-— < 29, 0 < x < 8 

z 

4a; + (a; — 3) < 40, 0 < x < ^ 

5 


*o*tr 





70a? + 2Qx < 500, 0 < x < 5 
x x 120 

8. -< 100, 0 < x < 390 

y 

<t. 5x < 40, 5 < x < 8 
'b. < 42 <5^ 

H. <m x, 14 < 

V. t t^iwo t > 50 

10. tawi?r t ^fST t 

11. x RC«i 0 < x < 5 

y si^"D®i*fl 'b.'S 

i^. 'Q ’^©fa "sgsu ig^ 26 'Q 55 i5W 

i®. 8 

i8. 72°, 36° 

id. &rj « x = i c«iw 7 fiflsfir, 8 - x 

i®. '^rs^©: ^WSf Qi'j'st <7I£© <5RJ a<c, 6<c, a + 6 < c + 1 4^? a 

'S b <£Rf v)H «|\® *|f*t ^5 <p<il c*)C'® ^llw 

is. 7 t^N' 'siic’t c^m 

>• 2 °. 3 °. 2r "0 5. f • j *0 1^. 2 ^ 0 ’ ?(7Ti) ^ 1 ’ 0,1 < r 

<TOO(rflCW?W0») l,JL,JLt) 0, 1, 1 ~ ( ~ 1)3r 

10. n > 10 5 «t) o < 10 5 *t) Q 

11. 2 ^ «t) — <?$ «) 

x 70, .7 n K). .5 n 

* ^ Sid 0 ” -1) - T 50 sT' 10 "- 1 )-^ 

^sfr-8i, Sbb'i'i s»?r-io?r csft 


x < 17 

5 


>3 


> 2 


8 

_9_ 

'10 


1 

3 





i©. X < -2 WRt s > 0; = - 


i8. 


K) 2 - 


*0 3- 




i. (t) 1.3177 tufoilH (8tt?r) (ii) 0.9759 MfoilH (etm) (m) 0.5824 MftflH (Sim) 

*0 (?) 110°46'9.23" (it) 75°29'54.5" (tit) 55°54'53.35" 

©. 12.7549 ft. (Sfm) 8. 57 ftft/^Bt (Sfm) <t. - £ WftillH 

5 2 


27T 7T 47T 


©. y, y <1. 562 ftft (stm) V. 1,135.3 ftft (stm) 

S>. 4.78 ft./OT. (elm) io. 1 ftft (Sim) ii. 1.833 CUfoilM (Sim) 

i*. 114.59 ftfcfa (sfm) i«. 1745 ft.(2fm) ^ 1.75 ftft (Sim) 


\qr^)<y|^ br.^ 


5 - ^ vs 

3 3 

■i.. tan 6 = sin# = -- 

4 5 

8. sin^4 = tsanA = \/3 
v x 2 + y 2 


x 2 — y 2 


i*. 

i©. 2 


* 1 ) 2 


©. cosA = 


d. siru4 = 


5 . 12 

“13’ C ° SA = 13 


br.\D 

o 

* ) v? 

b. ^T) 0 


*0 0 

*1)1 »t) 2 


*0 wsissifto 


-- 


V) 2 


2 

«) 2 


$cOtr 



*oStr 


». *) ^ «l) : 

D 

7 ) 1 *t) 

D 

. . 2tt 4tt 

iO. ?>) —, — 

3 3 

. 7T 37T 57T 77T 

"T» -r, -r, -r 

4 4 4 4 


27T 47T 


v ^ 7T 07T 
0, 7T, —, 27T 

14\/2 

>/3- 1 


’O 5 

7T 57T 

6’ IT 

7r 57T 77T 117T 

6’ IT’ IT’ ~~6~~ 


_* 7tt 

^ T 

6 3 


7T 37T 57T 7tt 

4’ T’ T’ T 

7T 07T 

3’ y 


&.J 


. „ o 2 -* 2 
fr. —— 

ab 

1 

V. 0 

&. ^*) x = 0 

x = -1, y = 1 


of 

«) 1 


*0 0 

*0 X = 1 , y = 1 


*) (p a+6 


*0 x = -2, y = 




b. ^») x = ln(l — y) 

*0 ® = i-y/y 

10. Df = (2, oo), Rf = R 

11. £)/ = (—1,1), Rf = R 

D/ = [—5,5], Rf = [0,5] 
<0 D / = /J > i?, = {-1,0,1} 


*t) z = l(F 


«) £>/ = [-2,2], R f = [0,4] 




i. 1 + 5y + 10 y 2 + 10y 3 + 5 y 4 + y 5 





^0 1 — 5 y + 10 y 2 — 10y 3 4- 5y 4 — y 5 
*0 1 + 10* + 40* 2 + 80* 3 + 80* 4 + 32* 5 
1 + 24* + 240* 2 + 1280* 3 + • • • 

*0 1 - 21* + 189* 2 - 945* 3 + • • • 


©. 1 + 8* 2 + 28* 4 + 56* 6 


^ 1.082856 


8. 1 - 10* + 40* 2 - 

*0 1 + 27* + 324* 2 H- 

<t. 1 - 14* 2 + 84* 4 - 280* 6 


«) 1 


8 24 32 


* x L 


*0 l- 


7 1 21 1 35 1 


2 * 4 * 2 8 * 3 

b. 1 — 6* + 15* 2 — 20* 3 H- 

*0 1 + 12* + 60* 2 + 160* 3 + • • • 




V. ^) 32 + 80* 2 + 80* 4 + 40* 6 + 10* 8 + * 10 

... 64 — — — 15 3 1 

* ~*~ * 2 * 3 4* 4 8* 5 64* 6 

fc. 64 + 576* + 2160* 2 + 4320* 3 + • • • 

_ 640 160 20 

*0 1024- + - +... 

x * 2 x 6 

io. p = 2, r = 64, s = 60 


ii. 7 

64 + 48* + 15* 2 + ^* 3 + 
io. 31.2080 

>8. n = 8, 9 «WHi 

id. * = ±6 *) k — 2 
ifc. 101 50 TO 


•, 63.5215 


*o$1r 



*1) 4\/2 *t) \a - b\V2 W 

«) \/l3 


i. ^) 7 4\/2 '3 <p<p, 5 <3^^, 12 + 4\/2 

*0 14 

*. ^) 6^f<W *1) 24 ^ 

b. -\/58 ^ < p < p, VlO ^‘P, 11.972 <$<?<? 

8. 2a 2 

<t. 10 l ^ < P < P ) 10 '^ < P < P, 40 

119 ^ 169 _< 

'b. a = 5 rc«i -^T <5<P<P, a = 15 ^c«i ->3 <p<p 

z z 

*1. a— 2, 5^ 

a = 2 ^PT, ABC AC ZB AC WL+M 

V. ^s) 21 «f) 24 ^ «t) 15^4^ 

v 59 

*• p= y 

i. ^) -1 
3 *. 5 


«) | *0 o *) 2 

8. 1 i *. 1,2 


>. ^) V13 W 
^f) 1 

<t. A: = -5,5 
b. 16.971 (£HTT) 

&. B ft<frl5<l$, A 









10. y = 2x — 5 

11. ^*) y = —a: + 6 
i$.. ^) y = 3a: + 5 

R) y = —3a: — 5 
>«. *) (1,0), (0,-3) 

i8. y = fc(a: — k), k = 2,3 


^ y = x — 3 
^ y = 3a: — 5 

’O (—1,0). (0,3) 


*t) y = 3x — 3a 
5 t) y = —3 a: + 5 

*0 (|, 0 ), ( 0 ,- 2 ) 


id. 

ifc. 

iS. 


y = ^(a: + fc 2 ), fc = -1,2 



^0 y = 3x + 9 y = —2x + 4 


*0 15<R<£|<f^ 




S. 636 sR R, 20.5 R, 864 *R R. 
k. 300 sR (R.R. 

ii. 301.6 (R.R., 301.6 ’SR (R.R. 

io. 64.14 ^R <rR. 

id. 1 (R.R. 

iS. 1.06 <rR 

ifc. 1308.82 ^R (R.R. 

*i. 7.48 sRR, 107.98 ftsm 

^S. 16 (R.R., 12 <R.R, 12 (R.R. 

*d. 798 sR (R.R., 1550 SR <rR 
*S. 296.38 sR (R.R. 311.77 SR (R.R. 
40.65 <R.R, 16 ’SR <rR 


V. 1 'srR., 7.8 sRR 

10. 8.75 R, 3.2 R. 

11, 25 (R.R. 

i8. 452.39 sR (R.R, 904.8 ’SR <rR 
i^. 11.37 (R.R. 
ibr. 4R 

*o. 78.54 sR (R.R. 

83800 R 

*8. 2086.49 sR R. 

i.^. 203.14 sR <rR, 207.85 'SR <rR 
*tr. 110.85 (R.R., 60.34 'SR (R.R. 

Oo. 4662.86 sj»T (R.R. 




s. sp) 
1 


V. 


38 


1 

2 




*0 


4 

15 


*o)1r 





*o. 

xt. 


2 

3 

98 


639 

157 

*0 

1630 

1897 

1897 


23 


1 

1000 

400 


8 

63 

*0 

25 

63 




4 

45 


*0 


424 

1897 


■a 

O 

*Y 





•'ll# % (1601-1665) ^^Sf*T »ljllet«yi> %®PT l ^ 'sPfW^'l 

vSmsH^I *1% 1 ®tw \5bbv©< 'Q 
9|€twtw «mh 41^ l <i«i(,'®»i, '©R 4tE^. 

C^K/Tf 2fsff«t S||<p<.'®| i 

QPT *ljhc<P(.«m C£|h#Pil^ <P«I«1 I ^©fa^R'Se#'© 

Fermat's Last Theorem <p<h^s 2fT5T f^pf® (^TC 5 ! '*It?f 
^ i 



cgpr *ui>imh 



CgR < 1jl 3 1C4 a 1 (1623-1662) 1645 SW* Csrf 5 # ^v§m 

^GHi ^5fiT ^tsr w ## Wtwr Hl¥lC<H tfnt®pt4 WtaT 

(Triangular Array of Numbers) wsh'i 4 M»iRi i R 1 *^ f®R ^RJl'*] 5 lR 

mia ^ <n$wifSRM 'im i *m 

^ 8MOTc*Rr w <?rmn?rr«# c^ 4m%*m i 




f&: 

#>; 
7 


'0||^«t)|<p R®M(.4 (1642-1727) %•? ^*q<.l>«l ^5 R'sal^l-’lR'sRl 

R. j ik<i (TNT ^?r i g^iSc^Hii *Fstt®Ht?r %«i«h 

WF*m Rct> i RR £f*fR 'oi^nhtP s H - Universal 

Law of Gravitation, The Three Laws of Dynamics, Differential & 
Integral Calculus, The Binomial Theorem, The discovery of the 
colors of white light i 
























































vSVl<*») 'S'T Pl^R'sr (1646-1716) ethl^l* £|1'®'»hh 

W\ i£i?%n?4 ®n^r, *pf, *ntor, csf&r Wfem ^ *ite *ito 

fw i tot toft 'flHl4N»H TO3R (RvSBwo 

W?0 4mH wtfsft W l to 

^3?T »1 ^V51^ 7T (iRT 'SJfa <Ht?T 4 <1# *N& I 

Tfl^j <Pjh^(.eil5^ vSvshw *I1*R <k<w i <tl$*ilRi 

l*lt-H?l>HI fciRIW'S to «0^1< WtW W*T I 


1®T'Q*Tt lf f $'5<nl'Si 

f^f'S«Tt [ f $vS« r ll<l (1707-1783) J 14’<p|t«1*l ' 3 T^72£f^ <if^5R I 

vstwlimr^rr^ «tiwi toft’Hto ^r wifw 
to sfN 5 toft ■*||R«*H ^csrci to ’ItotT £tm ft*rc?r ^rstg 
•tCTWtar 8RSH 4»MC*H l to «ltoiT «TC?I<F CTtfto <?fato CWT 

7T, e, i t'to ®||-<sStitoslt<l ^ ^ l t^Tt?T aim 

30 4^51 <BIC*1 W ^<pf5 t>**£ ^Ht?I 59 4^ ' 5 T s pK W*} ^C e 1'Q 
W*SUi[H Wf ^5t?r (tolto #^T ^t*ft£f*® I 



to^it 4’ttor 

*Hft?lT 4?tto (1718-1799) toff ^IPm to^s ^Tf #5®tol 
C*)l>M«1l C«t^ Wl <NT *lt® <4<R 'Stw vbl4»| tC^>! ‘'Q^l^T 

®ff ft (?rc^T tow i to to to^ ft>ifti3, tofcr, 

Plainer, t^rt?r ^olf ft^RF® *lto tor cwitoff i 

tor *tto « toR ft^w wr* *refir wr^rtw^r ^ «srt $*rt 

fts?T ft*T <1^ <*10*1 '©M Rt i wwiwt vSw>p|*si>|< R<g*i 

^RT WRF Wtff %T I TOJ tot 2f«lw 4J|«1$«1lt*HI ^*RT 

Rt C*rc*ff, <iff* tot; 8HW -Slto ftft ^«0W tow 



Wl-8^, SdOVS^I c&^T-io'ST C25jf®T 



































































































OOO 


SfcbUjJ 


iDMta 





(RtFR 5 ^*1 ®0t£|]t@ (1736-1813) t*MhRPl 3 1, 

^tRRfsto, Gl4>lfi*| tog «n ^5 wr 

gR«R I to ftm <Rt*f C5fr piySi) gRsj/R 8RH 

%tri to RSiSor $fctoi4n *r «r «uiMi=t fiwpr tom 

l>tot ifasRI 


PlMIM 



toe* ^5H *V\m (1749-1827) %H WR* ^5 '3R# 

’ift'oRi i 1799 CSltg> 1825 *1^5 C®^ Mechanique Celeste 

liR? 1812 ^tt*T £falf*F© Theorie analytique des probabilities 
®M3to tojF® toil i 4^fg^^<R^^*ito<:3hlR1«ifi> 
1§lt5towir3?r i ®ut?|PT 5h«paf^if5ro £Ic<pH^ 1 w^ »srj ^ 9^4 i 






CSfvato stt^T (1777-1855) WRR't £|f^5l tol 'SRfSR't <K<1»1 I 

to ^it w»« tort to tof I ^rto « 

to *F®t%r en^r ^ ^g *itoR <rw 1 to m w 

■ggcg 4*rcsRgR TPi^tcsto £fat«t toftor 1 

*lto* (to W*P HilCViWilftS'il) 1 vg 

- (£1^ R>ierit<p ?RKt& ’fPl'sRi tolw Pi^lt ^ 1 


ft®pr C5*rto^fcg®r 

tor <tow ^rtm ( 1802 - 1829 ) tosbtob wn ^e?r i t5 to 

^gt 5 !^ ^sR 5 tf*to»g‘ Sif^ot ^t5 ^ I f^f4 'sR #gt*R '5TC i R>l>T 
4TO5RR Jifwf ^RRtW %?rm ^R5T 1 to 2RR eg, 
git's*) i£Mt©r<)*ll*l 4«lC'Sf<Kll*l '5f*HR 1 *R Reg gglgR <pgl <ilw 

r 1 to ^r ^r?r% gmR gstgg ««rs ^R hn^im ^ittoraR 
to*f Rtoj *fto 4in>WC.fe>*i <*R? ^SC?r gjTSiRR *H *itotR ^RR tolt 
^MUt 1 vsR toRto toJCSR (RtSgR^i 'sRtvST 2002 ^ CSlOT ^®R RW 
2fR ^ RRrh vsoilw« ^1 m«1 ’J^RsR (TRf i 



$o}1r 



























































































'SOi 


^rst^t » (1815-1852) 4#|fciiH R'5elw< 

I Tflft CT, «iPH 

4Miwi w *it wfi>*r m^s ; sn^r tefe ««to ^iw 

<!BlT ^ I esrf^t^T 'D'ol w ^f*T ’t'ffl ^RJC® *HBT t 

^JNJt <pm ^jlwatw 1 d$ i ^ijIc^^. *RJT ^?f 2f^ <pf*HSb|fl 

csit-sirsr 11979 ^©i?r £if% ■»i**iH 'oiiwEwis R>w»i l^oft ^ 

^rfcsra <pI^HS5iwti i 




wsf ^r (1815-1864) Pw«i ^mt?r ^?t ^ 4»w*i i <fl'?r 'srfqjw 

e?lu«i «if«r<pjh ^PUt^It^ wcu<l Pi«fRi<p 'S|I<MM 

sm « ^n 5 ? ~^us i <?rcfor c#re? $®Fi*h « 

ifam «<i«i&BMiii *m \ <i^iw ^s %s$r $$ 

cwi <4®TC5 t^T ^jw» i 


WSf < *>jl'0<! 




WSt <wl*5*l (1845-1918) "SS^H fr^o @ttfh ’tfr^frf fr*f CTT> fr§f44 

stf&km i 4^iw *te?r ^iw* frf% frne* 


a «- 1 

C 5 n>fr§f?T‘4JW©'3?n C 3 ^ f^Sf^cv© ^<Pl<^*H ’iPl'o^l'St 


^ M 

»|H*M WPlft ^ «<^Q ^t TO frft Wt1?T0 


mm 

«c«tw I frf * 1904 ^IW 


*1\»csp "^jf^ 



’W ~5& (1877-1947) QcBCHU Q$k 

iPfofar i «lte W <flMHlW4 -5ICTT ^ 

R(.sii ^c*i ^jnri i fry* ot^it ^ (f*i'»<i 

»«l(.vl»i)llij < si) ^BtC© *lfr5 C*Wfa foglfr* 4W C*W l 1917 ^Tt^T 

frft fr&t^ *tfrsfri m>ii^«rcHD *wtariff ^ 



























































































mo** 

RtRt^SR (1887-1920) RCfIR fR 1 $fRRJt'S «lR^ltR Rpl'oRl I f^fR RtRtR 
i^te fi*tl*T RttRR l ^5tR RtR RlRlR WdT % l 

£fRR 10000 <2*fR?«lJtR M»t% RtR RtRF© RtRSaR 4R? R?Rjt CRR 
^atR CRRtR Rtft ^CR to%ri ^£RRT Rtf® ^PJ^R sM^sriw CRRfl® CR 
l>j|1$|c^ 'RlGR'l 1 utR RfttR 1729 (R> CRtfR? RfflR RRtR RlRt^SfR Rt®f Rt®t 
RtRR RWtR I ^tRR ^tRT RRt5tR C^f5 ^^RjT Rt 

RtRR CRN^T URtCR ij^SttR sm RRt RtR, 1729 = l 3 + 12 3 = 9 3 + 10 3 I 



<5fR «R ftvSRjh 



"SR 'SR RS^jh (1903-1957) CRR l^fefRR ^5*|R RR^f R^tRR l Rsfat^tR 
1R3bR « ffififlU CSftSftfR?-^ ^®tR RSRRRJ ^IRRR RtRtSI fafR WJ|RrM> 
(MANIAC - Mathematical Analyser Numerical Integrator and 
Computer) ftsfe RtRtRJ R^tRR11%R 4^R CRtRt « iRRl^R f^Srl^tRR 
RtRjRI RRRRl ^t^RR* Ifcfcfc RCRT «R IR^RJR 

*>llI¥tl 3 <N>to i 


*l®f 'Rh'SR 

*t«T ^JtR'SR (1913-1996) %?R 1 r«R *1'o|*rk RRt&tR gtf^SlRtR Rjt®tftR 
RftvofRRl f^R £HR 500 WtRR RC«t RCRR'tT £fRR R5RT I R^tR 

R^tRR* R^t <£RG fafR ^JR5f& WtlRf^R RRRJt RRtRtR R>tRR I f^fR SttR 5 
£Mr, CTS ft^R, RtRfR f^fR ^o#f fRRtR WRRR RttRR I IfcfR 

1500 4R RI^RS RtRRRf RSI R5Rt R*tRR RtR 2flR 400 'otR ^JR RR 
StRStf^RRl 



GStRfa ^RtRf^R ^R 



CvBlRt^ 'oflR%R (1938-) CR» 'alt^fRR* ^FHvSiSls iRSSttRR >SrRR> RRt 
RR i fvbPi iR®TRfRRtRR *tlRR 5 RRJt*f iRtStRt'tR ®r*U ’ttf'tf^R 5 ' R’Rf'sw 'RR’R 
<pwr i ^stR CRRf R^ - The Art of Computer Programming, Concrete 
Mathematics ^Rv Scientic writing software - TeX RtRt ^tfk's RRpf 
RJRR^S I 1^>fR m ^jR^tRRRRtRt "^R^ttR ^fR^S RETO5R I R^RRStR WRJ 
t^UMRl CR^Rt t^fR ftDRR i 


^o^ir 


















































































Ql^ysr 


’iMl'NstW taj^Sf ^R» ^1f « «*M (SAS), «*M « '4Hi9'^| ^1$ (ASA) 

^sr 5 ^ foils (sss) ^t RRv 1 *immm fsrgw ^t pp *fte?r i ^ 

vs|Ri<pI'?® ft win sf€N”j]prf *re«B|Rfo i 


A,B,C: 

a, b, c : A, B, C*Dc*<n ft*l*ifo 

fcr^j 

h a , hb, h c \ *Nll$»wi a, b , c '3Tf^ 

ft*#© *W c<iw 

m a ,nib, m c : ^l^wi a,b,c nl$n $*tiT 

l a ,lb,lc- A,B,C <?Ptm 

H a ,Hb,H c : ^flg^si a,b,c t5*|?r 

1^*l5fo 'oil«q»'® «iwfn 

M a , M b , M c : ^tPTlir 

L a , Lb, L c : ^l^wi a, b, c ^*l<r 

*n*#5 

O, i?: 'S *lft^c'Qn 

if: C«l^ *#J*a 


C^s#5 
G: wlWdr 

I, r: ^spsS^S^ C^W 'S 

I a ,Ib,Ic- AABC fo^OW MWlWl 
o, 6 w ^tw?r -mm f^tffo 

c?f c^lt^f ftaf% 

^$t i£|^? 'q«U c OT ^(.'Qf 79 t*fa J 

^ c<pwc<p I a ^ r a im I 

'ai'ijhj TOflfite 

p: = ( Q + b + c ) 

Z 

aa, bb, cc : a, b, c nl^wilw ^f*fo 

n>nwi OT 

S: fa'gtlW CWP®T 

S a ,S b ,S c : i4,5,C C^tFfa 

*raft*Ksc^r «$ 

C9IW Wft^PlI^ 2l1w 



' 3 J3T: 

a,b,C (SAS) " 
Mg , M b , M c 
m a ,m h ,b 

^ 4 , hbj he 

ctj 6 5 l c 

aa, Hbjh 
CL, /ift) lc 

A, a,R 

CCLai h a , nib 
a, hb, mb 
lai Ibi lc 
a, nig, la 

nig, hai ^6 

^4, a, 6 + c 
.R, a, nib 
A, r, nig 
A, r, ha 

nibi hg, 


http:// www.cut-the-knot.org/ triangle/ 


;4,B,c(A&4) a,b,c(SSS) 
a, b, m c a, b, nib 

H a , Hb^ H c h c ^ l c j ni c 

R>, nig, a hg] b, c 

h a , a, b nig, nib] he 

ci] hb] R hg] hb] nig 

A]hg]P_ _ A, R,r 

hg] hb] hg A] a, hg 

A] R ] he A] hg] lg 

A,B,p a,b,A 

ci] hg] nig fl) hg] nib 

d] hb] nig A] hg] hb 

ci] la] hg A] 0] H 

A,B,H ~ A,B,I~ 

nig] hb] he nig ] hg ] lg 

A,b,a + c A,a,b — c 

A] a] lg hg] lg, 6 

a. A, nic/nib a,r, hg 

la,hg]R laih a ]T 

m b ,R,A h a , nig, r 


lai hg] T 
h a ,nia,r 


A^b (ASS) 
nig] m b , c 
R, a,b 
hg, hb, b 
hg] hb] nig 
A] hg ] nig 

a, R,r 

_ A, a, nig 

A,a,r 
A, B, l e 

ci, hb, nig 
m a ,nib,ni c 
A^G 

0,H,I 

_ R, a, mg 

nig, nib, a/b 

A, m b , hg 
A,r, c — a 
m a , h a , R 

aa, bb, the Euler line 





'0||nS'sT|(vS<P 9|fc|^s 


ooe 


^t%^5®T CTOR 4^lfal(.ns tTO CW ^R C^Mpf^ TOtstCT 

' 3 rt^t i ^R%r CTOlft'^fTOs R«i troc?r «iRif*H?ilv!9 slfoc^lRN' «i^a to i TO^f 
ftwK, * to, (^t^5m caitsnft?), #TOro, ^*fa, « wph 

fwt to toj totto i <4t stfrolffiTO ^?TOtoR 'srNicsr croR c^wwcacw toj 
cw ^cp ^pi¥ ^nf*F® to, croft i*it £lft>c<ilftroi w'TsJtoR wr RRssi croR 
toctocp toj ftrotc^ wote fcsft to i 4t vsiR^Hiii^^p toj petro ^ to 
^wtfw «ifas qPiftiiiivb (isjitro's) i *«Rr tfro to?' tot to \ 

vaiPipv^s «ihw<i ^ £j%c*rtft®t ftftw c*fc*f ^c? ^r 'ai^fS'o to? «ltc?> i ^sntro'Gtf© 
to# OT*f cTO* TO?te <b w\ ^pr-wiw *ftk??' ^jsr/^t# TOfsiTO ?Rff» * i TO? 
^TO*t TO>TO <-T« 1 G 1 '©l TO? ^I^«l(.«i'®| TOtf© *ttC? I CTOR ^ G£|& «lhw ?t?TOr*f TO2f«R 

^oo(t to wiw to? i TOm cto^f to?toc*r 2fftc?t%t ^ c?Mj, 

>J# (RT®? TO? >l*i|H3Jb^ # TO Stott TO^ C? W ?## CTOF ?T CTOT 


'OlMcifl ^S^tTOt 'T S 1 9V ©R ■*1(.'®1' Wlc®1® C*)l<PlR«ll <P*K.'S TOI 

^htKI ‘'’fafC^ttR W?J 'Oll^'u 'TO' I 



4t grf%C?lftTOl TOtSlTO TO *R?# #TO TOTOt Hl*MRl fcttelft* TOTOl ttWM>t 

#tcro cto®t Iw cwtor TO? #fft ctoc^i to to cfem 

ft's (TO ^TOS C?t®3, C?Ml, R*f TO? 3 'Q ft^^T cm*\ ftwft TO? ^(ft>TOF ’tC??? 3 ), 
fsttft C*iC?*l*UH (ifcbr* TO ^TOSl^ TO CTO tt< TO?* TO, TORTO TOffSRTO 

$IW TOR ^TO TO* faPi*H \5TO? TO? ^oo'b TO t^TO CWH 

TO^T), iwf csj^H %jft 2 f«m ^TTOtW f^trolTOR ^r*CtTO ^ICTO 
IroKtf^ (it&t&C - TO ^ll^.^'sps^'s ^«f *TTO C’tC?! ^tW TO TO? ^llc®! 80 <|^ 
^?rc*T ^ C W TOw toto) ^tuTOW i 





































































































R'QslC'ifl AC^ I ’-^t*r 5ti^f 






^oio csiw *mwt^lt ^m*r ?iwm f^pu w 































